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INOSICHUTEJBHAS 3AIINCKA

Pabouas nporpamma yue6Horo kypca mo xumuu st 8 kiacca paspaboTana Ha
ocHoBe ®PI'OC BTOPOro MOKOJEHHUS, IPUMEPHOL NPOrpaMMbl  OCHOBHOTO 0O0ILEero
oOpasoBanuss 1o xumuu (6a3oBbIi ypoBeHB) H aBTopckoii mporpammer  O.C.
['abpuensna, A.B. Kynuosoit — «IlporpamMma ocHOBHOro 0611ero oGpasoBaHus Mo
XUMHH, 8-9 Kiracchl», PejiepaibHOro rocy1apeTBEHHOr0 00pa3oBaTeNbHOIO CTaHAapTA
OCHOBHOrO 00mero o6pasopanus (mpwkas MuHHCTepCTBa 00pa3oBaHHs ¥ HayKH
Poccwuiickoit ®enepanuu ot 17 nexabps 2010 r. Ne 1897)

OBLIAS XAPAKTEPUCTHUKA IPEJAMETA

XuMHUsl, KaK 0J{Ha U3 OCHOBOIIOJIATAIOLIMX 061acTeil €CTECTBO3HAHUSI, SIBJISETCS
HEOTLEMJIEMON YacThi0 00pa30BaHus MIKOALHUKOB. KaXkablii YeqoBeK JKUBET B Mupe
BECLIECTB, IIO3TOMY OH JIOJDKEH MMETh OCHOBBI (DYHIAMEHTAJIBHBIX 3HAHUN 10 XUMHH
(XHUMHYECKas CHMBOJIMKA, XMMHMYECKHE IOHATHS, (aKkTBl, OCHOBHBIC 3aKOHBI H
TEOpHH), MO3BOJIAIOIINE BbLIPAGOTATh IPENCTABIEHHS O COCTABE BEIIECTB, MX
CTPOCHHH, MPEBPAIICHUAX, MPAKTHYECKOM HCIIOJIB30BAHHH, & TaKkKe 00 OMacHOCTH,
KOTOPYIO OHU MOI'YT IIPECTABJIATS.

W3y4das XuMHI0, yyaliecs y3HaloT O MaTepUATbHOM eMHCTBE BCEX BEIIECTB
OKpYKaroLIEero MUpa, 00YCIOBIEHHOCTH CBOMCTB BELIECTB UX COCTABOM U CTPOCHHEM,
[TO3HaBAEMOCTH M TIPEICKa3yeMOCTH XHMHYECKHX SBJCHHUH. [losToMy Kaiblif
HCJIOBCK, JKMBYIIMH B MHpE BEIUECTB, JOMKEH HMMETh OCHOBBI (DYHIaMEHTATbHBIX
3HAHUH 110 XMMHUH (XMMUYECKas CUMBOJIMKA, XUMUYECKHE MOHATHS, (DAKThI, OCHOBHbIE
3aKOHBI ¥ TEOPHH), [O3BOJISIONINE BEIPAOOTATS TIPEICTABICHHS O COCTABE BEIIECTB, MX
CTPOCHUH, MPEBPALCHUAX, NPAKTHYECKOM MCIOJIb30BAaHHH, a TaKKe 00 ONacHOCTH,
KOTOPYIO OHM MOTYT MPE/ICTABIIATE.

W3yuenue cBOHCTB BelIECTB M MX NpeBpallleHUI CIIOCOOCTBYET pa3BUTHUIO
JIOrMYECKOro MBILIICHMS, a INpakTHYecKas paboTa ¢ BelecTBamMu (J1abopaTopHbIE
ONBITBI) — TPYROMOOMIO, aKKypaTHOCTH M cobGpaHHOCcTH. Ha NIpUMeEpe XUMHUHU
ydalluecs IOJIy4aroT MPEJCTaBlIeHHs O METOAaX IO3HAaHUs, XapaKTepHbIX [
CCTECTBEHHBIX HAYK - 9KCIIEPUMEHTAIBLHOM H TCOPETHIECKOM.

IlooTomMy B pabouedl mporpamMme [0 XWUMMM HAILIM OTPAXKEHHE OCHOBHBIE
CoJlep KaTeNIbHbIe JIHHUU:

LILIBeecTBO — 3HAHMS O COCTABE U CTPOCHUH BEIIECTB, X BAXKHEHMIINX (HDU3HIECKUX
¥ XMMHYECKHX CBOMCTBAX, OMOJIOTHYECKOM JEHCTBUN;

Dlxumudeckas peakums — 3HaHHS 00 YCIOBHAX, B KOTOPBIX TMPOSIBIISIOTCS
XUMUYECKHME CBOHCTBA BELLECTB, CI0CO0aX ynpaBieHus X MMHUIECKUMH IPOLIECCAMU;
UlmprMeHeHHe BeLIECTB — 3HAHMS M ONBIT MPAKTHIECKOH IEATEIBHOCTH C

BCIECTBAMHM, KOTOpble Haubojiee 4acTo YHOTPeOJSIOTCS B IIOBCEIHEBHOMN IKHU3HH,
LIMPOKO HCIIOJIE3YIOTCS B IPOMBIIUIEHHOCTH, CEJIbCKOM X03SHCTBE, Ha TPAHCIIOPTE;



[JLIS3BIK XUMHH — CHCTEMa BaXKHEHIIMX [OHATHUH XUMHM M TEPMHHOB, B KOTOPBIX
OHU OMNMUCBHIBAIOTCS, HOMEHKJIATypa HEOPraHWYECKMX BEINECTB, T. €. UX Ha3BaHUs (B
TOM HHCJIE ¥ TPUBHAJbHBIE), XUMUYECKUE (QOPMYIIBI M ypaBHEHHUs, & TakxKe IIPABHIA
nepeBosia HHPOPMAaLKMK ¢ €CTECTBEHHOTO A3bIKA Ha S3BIK XUMHHU M 00paTHo.
ITockonbKy OCHOBHbIE COJepXKaTelbHble JMHUU IIKOJBHOIO Kypca XMMHH TECHO
NICPCTIICTEHEI, B IpOrpaMMe COJEpXKaHHWEe IIPEACTABICHO HE 110 JHHHAM, a IO
pasnenam:  «OCHOBHbIE TOHATHA XUMHH (YPOBEHb AaTOMHO-MOJEKYNSPHBIX
npencrasieHuil)», «llepuonuyeckuii 3axkoH u [IEPHOJIMYECKasl CUCTeMa XUMHYECKHX
snemeHToB JI. 1. MengeneeBa. CtpoeHue BelecTBay, «MHoroobpasue XUMHUYECKHX
peakuuii», «MHOrooOpasue BelecTs.

Kypc xumun 8 xnacca uzyyaercs B [Ba HTara.

[lepBbIii 5Tanm — XUMHS B CTAaTHKE, HA KOTOPOM PacCMaTpUBAIOTCS COCTaB U
CTPOCGHHE aTOMa W BemecTBa. Ero OCHOBY COCTaBISIOT CBENEHHS O XUMHUYECKOM
dJeMeHTe W (hopMax ero CyIIeCTBOBaHHS — aToMax, M30TONax, MOHAaX, MPOCTHIX
BCIIECTBAX W MX BAOKHEHIIUX COCIMHEHMSX (OKCHJaXx M JAPYrHX OHHApHBIX
COEIMHEHUSX, KUCI0TaX , OCHOBAHUSX U COJISX),

CTPOCHUH BeLIEeCTBA (TUIOJIOTUM XUMHYECKHX CBSI3eM M BHJIAX KPUCTAIJIMYECKUX
pELIETOK).

Bropoii sran — XxuMusi B JUHAMHKE, Ha KOTOPOM YYalllMECs 3HAKOMSATCS C
XUMHYCCKUMH peakUUsIMH KaK (YHKLOHEeH COCTaBa M CTPOEHHUS YYaCTBYIOIIMX B
XUMHUYECKUX [MpEeBpalleHusX BellecTB U MX Kiaccubukaiuu. CBOKMCTBa KHCIOT,
OCHOBaHHMH M COJIEH cpa3y paccMaTpUBAIOTCS B CBETE TEOPHUH 3JIEKTPOIUTHYECKOM
auccoumanyu. Kpome ororo, cBoifcTBa KHMCIOT U COJIEH XapakTepU3YIOTCS TAKXKE B
CBETE OKHCJIUTENIEHO-BOCCTAHOBUTEIIBHBIX MTPOIECCOB.

Ocobennoctu comepikanus Kypca «XUMHS» SBISIOTCS TJIABHOM IPUYHUHOM
TOro, 4T0 B OGa3ucHOM yueOHOM (00pazoBaTebHOM) IUIAHE ITOT MPEAMET TOSBIISETCS
NIOCJICIHAM B PSI/ly €CTECTBEHHOHAYUYHBIX JUCLHUIIINH, TTOCKOJNBKY IJIS €r0 OCBOEHHS
LIKOJIbHUKY JIOJKHBI 00/1a7iaTh HE TOJNBKO OINpe/IeNIeHHbIM 3allacoM IpeBapUTebHBIX
€CTeCTBEHHOHAYYHBIX 3HAHWHM, HO W JIOCTATOYHO XOPOILIO Pa3BUTHIM aOCTPAaKTHBIM
MBILICHUEM.

PabGouyas mporpamma Kypca XMMHHU JUISi OCHOBHOM IIKOJBI paspaboTaHa c
YUYETOM INMEPBOHAYATIBHBIX NMPEACTABICHUNH O MUpPE BELIECTB, MOTYYCHHBIX YIallUMUCS
B HA4aJIbHOM IIKOJIE IIPY U3yUYEHUH OKPYIKAIOIIEro MUpPa, U MEKIIPEAMETHBIX CBsI3eH ¢
Kypcamu ¢Gusuku (7 knacc), Ouosormu (5-7 knaccel), reorpaduu (6 Kmaacc) u
MaTeMaTUKH.

[Ipennaraemas nmporpamma, XO0Ts U HOCUT OOIIEKYJIbTYPHBIH XapakTep U HE
CTaBHUT 3a/a4dy MNpo(ecCHOHAIBHON IMOATOTOBKA 00ydYaloIUXCsi, TeM HE MEHee,
TI03BOJISIET UM OIPEJIEIUTHCs ¢ BbIOOPOM ITpO(uiIsi 00yHeHHs B CTapIleH LIKOJIE.



Ocnosroe o61ee 06pasoBanne — BTOpas CTYNEHb 06LIEro obpazoBanus. OqHOM
W3 BOKHCHIIMX 3a/ia4 9TOr0 OJTala sBIAETCS MOATOTOBKA O00YYaOUXCH K
OCO3HAaHHOMY M OTBETCTBEHHOMY BBHIOOPY JKHU3HEHHOIrO U IPOPECCHOHATIBLHOIO ITyTH.
OOyuaronmecss NODKHBI HAy4YUTHCS CAMOCTOSITENBHO CTABUTH LENU M OIpENeNsTh
IyTH UX JOCTHXKCHUSI, UCTIOIL30BATh NPUOOPETEHHBIM B LIKOJIE OMBIT AESTENBHOCTH B
peailbHOU JKU3HH, 38 paMKaMU y4eOHOro mpoiecca.

I'naBubIe Hen 0CHOBHOIO 061ero o6pa3oBaHus:

1) ¢opmuposanue IEIOCTHOTO IpeNCTaBIEHHMs O MHpPE, OCHOBAHHOIO HA
PUOOPETEHHBIX 3HAHUSX, YMEHHSIX U CIIoco0ax JesTeTbHOCTH,
2) npuoGpeTenue ONbITa Pa3sHOOOPA3HOI e TeNBHOCTH, MO3HAHUS U CAMOIIO3HALMSE
3) IOAroTOBKAa K OCYIIECTBJIEHHIO OCO3HAHHOI'O BbIOOpa  MH/MBU/IYaJIbHOM
00pa3oBarebHON I TPO(ECCUHOHAIBHON TPAEKTOPHUH.

bonbmoid Bk B HOCTHXKEHHE TIJABHBIX Lejell OCHOBHOIO o01ero
00pa3oBaHWsl BHOCHT M3ydECHHE XWUMHH, KOTOpOE MPU3BAHO OOECIIEHUHTH pEIIEHHE
CIEIYIOLIMX LeJIe:
1) dopmupoBaHue cHCTEMbl XUMHYECKMX 3HAHMHM KaK KOMITOHEHTA €CTECTBEHHO-
HAy4YHOW KapTUHbBI MUPa;
2) pasBurve JMYHOCTH OOydYaloIuXcs, (HOPMUPOBAHHE Yy HHX TI'yMaHHCTHYECKUX
OTHOLICHMH M DKOJOIMYECKH 11eJ1eCO00pa3sHOro MoBeAeHUss B OBITY M TPY/AO0BOM
JeSATEIbHOCTH;
3) BbIpabOTKa MOHMMaHHUs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHHM XUMUH, a TAKKE
(opMHpoBaHME OTHOIUGHMS! K XHMHM Kak K BO3MOXHOM obnacti Gymyeit
MPAKTHYECKOU AesITe/IbHOCTH,
4) GopmupoBanne ymenus 6e30MacHOro o0palleHus ¢ BEIeCTBAMH, UCIIOIb3yeMbIMHA
B ITOBCE/IHEBHOU KU3HU.

OcHOBHBIE 3aJa4H U3yUYEHUs] XUMUHU B LIKOJIE:
1) ¢opmuposamo y oOyuaromuxcss yMmeHMs BHUAETh U IOHUMATh LEHHOCTH
o0pasoBanus, 3HAYMMOCTh XHUMHUYECKOTO 3HAHMS Ul KaXKJIOTO YeIOBEKa He3aBUCHMO
OT €ro Npo(ecCUOHAILHON eI TeILHOCTH;
2) opmuposamo IIpeACTaBICHUS 0 XUMHYECKOU COCTaBJISIIOIIEH
CCTECTBEHHOHAYYHOM KapTHHBI MHpa; yYMEHHSI OOBACHATH OOBEKTHI M IPOLECCH
OKpYIKalOLIeH JeHCTBUTEILHOCTH, UCIONB3YsI TSl 3TOTO XUMHUYECKHE 3HAHUS,
3) oenadesamv MeTOJlaMH HAYYHOIO IIO3HAHMS JUISL OOBSCHEHHS XUMHUYECKHX
SIBJICHMH M CBOWCTB BEIIECTB, OLEHKM POJNM XHMHH B Pa3sBUTUH COBPEMEHHbIX
TEXHOJIOTHH M ITOJIyY€HUH HOBBIX MaTePUAIOB;
4) eocnumeieame yOeKNEHHOCTh B IO3UTHBHOM POJIM XUMHH B JKU3HH COBPEMEHHOIO
obiiecTBa, HEOOXOAMMOCTH TI'DAMOTHOTO OTHONIEHHS K CBOEMY 3JOpOBBIO U
OKpYyJKalollen cpene;
5) npumeHame TONyHCHHbIC 3HAHWM Ul 0€30MacHOrO MCIOMB30BAHHS BEIIECTB W
MaTepuanoB B OBITY, CEJBCKOM XO35MCTBE W Ha [POM3BOJICTBE, peIICHHUS
NPaKkTUYEeCKUX 3a/1a4 B MIOBCEJAHEBHON KU3HHU, IPeAYIIPEIKICHUs SBICHUM, HAHOCALIUX
BpeJl 37I0pOBBIO YeJIOBEKa U OKPYKaIOLLeit cpeie;
0) paseusamwv 1O3HABATENIbHBIC HHTEPECHl, WHTEIUIEKTYalbHblE H TBOPYECKUE
CIIOCOOHOCTH y4alllMXCsl B IPOLIECCe M3y4eHHs MMM XMMUYECKON HayKU M ee BKJIaZa B
COBPEMEHHBIN HAYYHO-TEXHUYECKUH Mporpecc;



7) @opmuposams BaxkHeHIIHE JTOTHYECKUX Omnepanui MBIIUICHHUs (aHaIn3, CUHTE3,
00o0IIeHye, KOHKPEeTH3aLMsi, CpaBHEHHE M Jp.) B NpoLecce IO3HAHUS CHCTEMBI
BOXHEHIIMX [OHATHH, 3aKOHOB M TEOpUil O cocrase, CTPOEHHH U CBOMCTBax
XHMUYECKUX BEIIECTB;

8) oenaoesamo KJIIOUYEBBIMH KOMIIETCHUUAMH  (y4eOHO-TI03HABATEIBHBIMH,
HH(QOPMAMOHHBIME, IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKATUBHBIMH ).

IIVIAHUPYEMBIE PE3YJIbTATbI OBYUEHUSI
[py u3ydyenun XMMHK B OCHOBHOI 1ITKONE 0GECIeYHBACTCS HOCTHIKEHHE JIMYHOCTHBIX,
METallpeIMETHBIX U IIPEJIMETHBIX PE3YJIbTaTOB.
JInynocruple:
1. B HeHHOCTHO-OpHEHTALMOHHOM cdepe:
LJJBocnikTanKe 4yBCTBa I'OP/IOCTH 3& POCCHHUCKYIO XUMHUYECKYIO HAyKy, 'yMaHu3Ma,
IIO3UTUBHOTO
OTHOLICHHSI K TPY/1Y, L€JIeyCTPEMICHHOCTH;
L dopmupoBaHue LEHHOCTH 340POBOrO M GE30MacHOro o0pasa KU3HH, YCBOGHHE
lIpaBWJl ~ MHAMBUAYAJIbBHOTO M KOJUIEKTUBHOIO  0€3011aCHOI0  IOBEJEHHS B
YPE3BBIYAHHBIX CUTYALUSIX, YTPOKAIOLINX JKU3HH U 3[I0POBBIO JIOMCH;
[T gopmMupoBaHHE  9KONOTHYECKOrO0  MBILUICHHS:: YMEHHS  OLEHHBATH  CBOIO
JeSATEJIbHOCTD U I10-
CTYIIKH JIPYTUX JIIOJICH C TOYKM 3PEHHMsI COXPAHEHMSI OKPYIKAIOLIEH Cpelbl - rapaHTa
JKU3HU U
Omaromnoiy4us Jnojei Ha 3emie.
2. B tpynoBoii cepe:
[JliBocruTaHKe rOTOBHOCTH K OCO3HAHHOMY BHIOOpY NanbHeleil 06pa3oBaTensHOM
TPaeKTOPHH.
3. B no3naBaresibHOl (KOrHUTHBHOMN, MHTEIUIEKTYalIbHOI) cdepe:
[ dpopmupoBanue yMeHUs! yIIPABIISTh CBOEH 103HABATEIEHOMN AESITENBHOCTHIO!
LlLlpa3BuTre COOCTBEHHOrO LENOCTHOIO MHPOBO33PEHMS, TOTPEOHOCTH U TOTOBHOCTH
K camM000pa3oBaHmIO, B TOM YHCIIC U B PAMKAX CaMOCTOSTEIBLHOM AESTEIbHOCTH BHE
IIIKOJIBI;
L dopMupoBanue  OCHOB  9KOJOIMYECKOH  KyJBTYpBI, COOTBETCTBYIOLIEH
COBPEMCHHOMY YPOBHIO 3KOJOTMYECKOr0 MBILJICHUS, PA3BUTHE OIBITA SKOJIOIHYECKH
OPHUCHTUPOBAHHON pPe(IEKCHBHO-OLCHOUHON W TPaKTHYECKOW JEATEeTBHOCTH B
JKHU3HEHHBIX CUTYal[UsIX.
MeranpeameTnple:
LllJucrionp30BaHie yMEHHM W HABBIKOB pPas3iMuYHBIX BHUAOB IO3HABATENLHOM
ACITCJIBHOCTH,  IIPUMEHEHHWE  OCHOBHBIX  METOJIOB  IO3HaHHA  (CHCTEMHO-
MH(QOPMALMOHHBIM aHaANlM3, MOJENHMPOBAHKE) ISl HM3YYEHHMs pPa3IMYHBIX CTOPOH
OKpPYXKaIlOILEeH JeUCTBUTE/ILHOCTH;
ULncnonb3oBanie OCHOBHBIX HHTEIUIGKTYAIBHBIX Orepaiuii: (HopMyIHpoBaHHe
THIIOTE3, aHAIU3 M CHUHTE3, CpaBHEeHWUE, 0000IeHHe, CHCTeMAaTH3allMsl, BBISBICHUE
[IPUYUHHO-CJIC/ICTBEHHBIX CBSI3€H, IOMCK aHAJIOI'OB;
LJlJymenne renepupoBaTh HJIEH M ONpPEHeNATh CPeAcTBa, HEoOXOAUMBIC UIS HUX
peaji3alny;
Ul ymenne ompenensaTh LeIM M 3ajadd  JAESNTENbHOCTH, BLIOMpATh CpEACTBA
peanusaluu Leiau u
NPUMEHATb UX Ha MIPaKTHKE;



UlUncnonb3oBanue  pasmuYHbIX  MCTOYHHKOB A TOJIyYeHHUs]T  XMUMHYECKOMH
HH(pOpMaLKK.

IIpeamernrie:

1. B nosunasaresnsHoit chepe:

U J3Hanue OnpeaeIeHuN U3YYEHHBIX TTOHSTHIA: yMeHHe OITHCBLIBATH
ACMOHCTPALMOHHBIC M CAMOCTOSATENILHO IIPOBEJICHHBIE XUMUUYCCKUE 9KCIIEPUMEHTHI,
UCTIOJB3Yst AJISL STOTO POAHOM S3BIK U SI3BIK XUMHH;

Lymenne paznuuarts u3ydeHHble K1acChl HCOPraHWYECKUX COEIMHEHUH, IPOCThIe U
CIIOJKHBIE

BEIICCTBA, XUMUYECKHUE PEaKLIUH, OIIUCHIBATh UX;

UlymeHune knaccuduUUpoBaTh H3yYeHHbIe 06BeKThl U SIBIICHUSI;

[lcrmocoGHOCTs enaTh BHIBOABI M YMO3AKJIIOUCHHS W3 HaOJIIOICHUM, M3yYeHHBIX
XHMHICCKIX 3aKOHOMEPHOCTEH, IIPOrHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB 110
AHAJIOrMH CO CBOMCTBAMH M3yUYEHHBIX;

LILJymeHne CTpyKTypHpOBaTh M3ydyeHHBIi MaTepuall ¥ XUMHUYECKYI0 HH(pOpMAaIuIO,
NOTy4YCHHYIO U3 IPYTHUX UCTOYHHKOB;

LLlyMeHne MOJeIMpPOBATh CTPOGHHE AaTOMOB 3IeMEHTOB 1-3 [IEPHOJIOB, CTPOCHHUE
IIPOCTBIX MOJIEKYI;

2. B ueHHOCTHO-OpHEHTAIIHOHHOM chepe:

LlymMenue aHaJIM3MpOBAaTh U OIIEHMBATDH ITIOCJIC/ICTBUSL JUIS OKPYXKAIOLEH Cpejibl
OBITOBOM U [IPOM3BOJICTBEHHOM JIEATEIbHOCTH YEJI0BEKA, CBI3aHHOM C rnepepaboTKoM
BELLECTB;

3. B tpynoBoii cepe:

[0 popmupoBanne HaBbIKOB [IPOBOJIMTE XUMUYECKHI KCIIEPUMEHT;

4. B cdepe 6e30macHOCTH KI3HEAESITENBHOCTH:

L lymenue pasingaTth onacHble U 6e30macHbie BEILECTBA;

[lymeHue okasbIBaTh MNEPBYIO I1OMOLIb IpH  OTPAaBJICHUSIX, OXOrax M JIPYIrux
TpaBMax, CBA3AHHBIX C BELIECTBAMH U JIaOOPaTOPHBIM 060PYI0BAHIEM.

OIMHUCAHUE HEHHOCTHBIX OPUEHTHPOB COJIEPKAHUSI
YYEBHOI'O IPEAMETA

YueOublil npenmer «XuMHs», B ComepKaHuu KOTOPOroO TIJIaBHBIMH KOMITOHEHTAMHU
SABJISIOTCS

HaY4GHBIC 3HAHUA M Hay4HbIE METO/IbI [IO3HAHKS, MTO3BOJISIET IPOGYIK/IATE Y YyaIUXCsl
OMOLMOHAILHO-LIEHHOCTHO® OTHOLICHHE K H3y4aeMOMy MaTepHaiy. B pesyibTaTte
y4eOHOro mporecca CO3MAIOTCS YCIOBHS s (opMHpOBaHHS CHCTEMBI LEHHOCTEI.
[losnaBarenphas  QyHkius  yueGHOro npeamMera  «XuUMHUS»  3aKIOYAETCs B
CIIOCOOHOCTH €T0 COACPIKAHMS PA3BUBATH LIEHHOCTHBIE KAUSCTRA y ydaumxcsl.
[TosnaBaTe/ibHbIE HEHHOCTH:

OmMHOULeHUE K.

[ LIXMMHY€CKMM 3HAHUSIM KaK OJHOMY U3 KOMIIOHEHTOB KyJIbTYpbl YEJIOBEKA Hapsily C
APYTHMH €CTEeCTBEHHOHAYYHBIMHU 3HAHHAMMU,

L JokpyskalomeMy MEpyY Kak MHPY BELIECTB 1 [IPOUCXOMSIINX C HUMMU SIBJICHUH;
L[JmosHaBare/bHOM JiesiTenbHOCTH (KaK TEOPETUYECKOM, TaK ¥ IKCIIEPUMEHTAIBLHOM)
KaK UCTOYHUKY 3HAHUH;

NOHUMAHUe:



L LJoOBEKTUBHOCTH M JOCTOBEPHOCTH 3HAHMI O BEIeCTBAX K NPOUCXOALINX C HUMH
ABJICHUSIX;

[lcnoxkHOCTH M GECKOHEYHOCTH Mpolecca MO3HAHMS (Ha mpumepe wucTOpHH
XUMHUYECKHUX OTKPBITHH);

UL neiicTBAA 3aKOHOB TPUPOIBI W HEOOXOMUMOCTH HX yuyera BO Bcex cdepax
JCSTCIIBHOCTH YeJIOBEKa;

LI LJ3HaYeHNs] XUMUYECKHX 3HAHUI JUTS peleHus r106anbHbIX pobiieM YenoBevecTna
(9HepreTHYecKolt, ChIPbeBOA, MPOIOBOIBCTBEHHOIA, 3/I0POBbsI ¥ IOJIFOJIETHS YEJIOBEKA,
TEXHOJIOTHIECKUX aBapHH, [I00aIBHOM 9KoI0ruu U aIp. ).

IlennocTu Tpyaa u 6biTa;

[UorHOweHne K TPYAOBOM JeSTENBHOCTH KaK ecTecTBeHHOM busndeckoit u
MHTCJUICKTYalbHOH — NMOTPEOHOCTH, TPyAy Kak  TBOPYCCKOM JEATEILHOCTH,
TI03BOJISIIOIICH IIPUMEHSITh 3HAHUS HA [TPAKTHKE;

[lcoxpanenue u noanepanne coOGCTBEHHOTO 340pPOBbS H 3/10pPOBbsl OKPYKAIOIIHUX, B
TOM HHCJIe OpraHH3auWs NHTAHUsS C y4ETOM COCTaBa M DHEPreTUYECKOW LEHHOCTH
THILH;

[lcobmonenre npaBui Ge30MaCHOIO HCIIONB30BAHUS  BEILECTS. (JlekapCTBEHHBIX
lIpenaparoB, CPe/CTB ObITOBOM XUMHH, MECTULMIOB, TOPIOYe-CMAa309HbIX MaTepuasioB
¥ JIp.) B IOBCEHEBHOM JKHU3HH;

LJlJocosHanne JOCTHIKEHMs JIMYHOTO yCleXa B TPYLOBOH JIeSTEIBHOCTH 33 Cuer
COOCTBEHHOH KOMIIETEHTHOCTH B COOTBETCTBHH C COIMANIbHBIMMU CTaHJapTaMu U
TTOCIEAYIOLM COLUANbHBIM 000PEHHEM JNOCTHKEHUH HAYKH XUMHH U XMMHYECKOTrO
MPOM3BOJCTBA [UIS PA3BUTHUSL COBPEMEHHOTO 0OIIECTRA.

HpaBcrBennbie uennocrn:

Ul oTHomenne x cebe (ocosHaHHe COGCTBEHHOIO JOCTOMHCTBA, 4YBCTBO
OOLUECTBEHHOIO  JIONra, AMCUUIIMHUPOBAHHOCTD, YECTHOCTH U IIPaBAUBOCTbD,
HpOCTOTa M CKPOMHOCTb, HETEPIMMOCTh K HECHPAaBEIJIMBOCTH, IIPM3HAHKE
HEO0OXO0/IMMOCTH CAMOCOBEPILIEHCTBOBAHMUS);

LloTHoweHre K APyruM MOAsM (IyMaHH3M, B3aHMHOE yBaKeHHeE MEX]y JIOIAbMH,
TOBApHILIECKas B3aHMOIIOMOILb U TpeOOBATEIBHOCTD, KOJUICKTHBH3M, 3a60Ta 0 APYrHX
JIHOJI81X ),

LoTHOmenUe k npupoze (6epexkHoe OTHOIIEHHE K ee OoraTcTBy, HETEPIUMOCTh K
HapyUICHAAM  SKOJIOTHYECKMX HOPM H TpeGoBaHMM, 9KOJOrMYECKH TI'PAMOTHOE
OTHOLICHHE K  COXpAaHeHMIO ruapochepsl, atmocheprl, I04YBBL, GHOCHEpEI,
dCJIOBEUECKOr0  OpraHusMa; OLEHKa JIHCTBUS BOIPEKH 3aKOHaM  [PHUPOJIBL,
MPUBOMSLIETO K BOSHUKHOBEHUIO MNIOOAIBHBIX TPoBIeM);

[lnonnmanne HeOOXOAMMOCTH —YBaKUTENBHOIO OTHOMICHHS K JOCTHYKCHHSIM
OTEYECTBEHHOH HAYKH, HCCIJIE/IOBATENIECKON JIESITENbHOCTH POCCUHCKUX YUYEHBIX-~
XUMUKOB (IIATPUOTHYECKUE YYBCTBA).

KommynukaTuBubie nensocru:

LLoTHOIIEHHe K HOPMaM s3blKa (€CTECTBEHHOTO M XMMHYECKOTo) B pas3IUYHBIX
nerovHuKax nHpopmaiuu (siureparypa, CMU, Unrepuer u ap.);

LLinonumManne HEOOXOAUMOCTH — MPHHSTHS PasIMYHBIX CpPEACTB U NPHEMOB
KOMMYHUKaLIUH;

Llinonumanue  HeOOXOJAUMOCTH  IIOJIyYEHHsI MHpOpMALMM U3 pasjIdyYHbIX
HCTOYHUKOB, € KPUTHYECKOH OLEHKH, IOJHOTO WM KPaTKoro (B 3aBHCHMOCTH OT
LEJIN ) U3JT0KEHMS;



U nonuManue BaKHOCTH BeJCHHS JIHAJIOrA IS BBISBICHHS PasHBIX TOYEK 3pEHHS Ha
paccMaTpuBaemMylo MH(QOPMALIUIO; BBIPAXKEHHS JIMYHBIX OLICHOK | CYKICHHUH;
IPUHSTHS BBIBOJIA, KOTOPbIN (POPMUPYETCsi B [IPOLIECCE KOMMYHHUKALMH.
JeTeTHYECKUEe HeHHOCTH

HUnosumuenoe wyecmeenno-yennocmuoe omuoweHue r: K OKpY’KaloIlleMy MHpY
(kKpacora, COBEpPIIEHCTBO U rapMOHHs OKpPY)KalOI[Eid IPUPOJIBI U KOCMOCA B LIEJIOM);
IPUPOAHOMY MUPY BELIECTB U UX MPEBPAlleHHH ); BBIIOIHEHHIO YUeOHBIX 3a/1a4 KaK K
fpoueccy, [MOCTABIAIOMIEMY OICTETHYECKOE YAOBOJBCTBHE (KPAacHBOE, H3SIHOE
PCLICHHE HJTH I0KA3aTe/IbCTBO, IIPOCTOTA, B OCHOBE KOTOPO# JIGKUT FraAPMOHHS);
LlnoHumanne HeoOXOAMMOCTH H300paKeHUss HCTHUHBDI, Hay4YHBIX 3HAaHUU B
dyBCTBEHHOM (opme (Hampumep, B MPOU3BEAEHHAX MCKYCCTBA, IOCBSIIEHHBIX
HAY4YHBIM OTKPBITHSIM, YYEHBIM, BELIECTBAM H HX IIPEBPALCHUIM).

OcHoBHO! (opMoli opraHusauuu yueGHOTO Iporecca sBIseTcs YPOK B paMKax
KITaCCHO-ypO4HOH cucTeMbl. B KkavecTBe NOMONHUTENBHBIX (OPM MCHOIB3YeTCs
CHCTEeMa  KOHCYJIbTAMOHHOW —IMOJUICPXKKH, JIOTIOJHHUTENBHBIX  MHIMBHIYalbHbIX
3aHSTUM, CAMOCTOSTENIbHBIX PabOT ydallMxcsi ¢ HCIOJIB30BAHWEM ONOJHHTEIbHBIX
MCTOYHUKOB, BHEYPOUYHOM JEATENBLHOCTH I10 IIPEMETY.

Obume dopmpl opranusanuu O6ydeHHs: WHAMBHIyalbHas, MapHas, rpyImnoBas,
KOJUIEKTHBHAs, (PPOHTANIbHASI, KOTOPBIE PEAU3YIOTCsl Ha yPOKe, B IPOEKTHOM paGoTe ,
NPY IIPOBEJICHUH JIAOOPATOPHBIX OIIBITOB U [IPAKTUYECKUX paboT U T.]I.

Tuner ypokoB: ypoKH «OTKpBITHS» HOBOTO 3HAHHMs; YPOKHM OTPaGOTKH YMEHUN U
peduexcnu;

YPOKH 00IIEMETO/0IOrHYECKOH HAlPaBICHHOCTH; YPOKH Pa3BUBAIOIIEr0 KOHTPOJISL.
Dopmbl  OpraHu3auMK  yueOHO-HCCIIe0BATENLCKOM  AATENBHOCTH Ha  y4eGHBIX
3aHSATUSX:

YPOK-11ab0paTopysi, YPOK-TBOPYECKMH OTHET, yPOK-3allMTa  MPOEKTOB, YPOK-
9KCIIEPTH3a, IOMAlIIHEee 3a/[aHKe II03HaBATEILHOIO XapaKTepa.

IIpeobranaroreli popmoli KOHTPOJIS BBICTYNAIOT MACEMEHHBIH (CaMOCTOSTEbHBIE
1 KOHTPOJIbHBIE paboThl) U YCTHBIN onpoc (cobecenoBanue).

U3menenusi, BHeCEHHbIC B AaBTOPCKYIO NPOrPaMMy

B menom comepxamne nanmmolt paGodeil IpOrpaMMBbl COOTBETCTBYET ABTOPCKOM
Iporpamme.

OcHoBHOe omimune e€ or aBTOpcKOil cocrout B ciejyomeM: B nporpamme O.C.
['abpuensina mpakrtuyeckue paGoOThl CrpyNNUPOBAaHBl B OJOKH — XUMHYECKHE
NPaKTHKYMBI, KOTOPbIC IPOBOLSATCS IOC/IE H3YYeHHs] HECKOJBLKHX pa3JelioB, a B
paboueii mporpaMme 9TH JKe NpaKTUYeCKHe PaGoOThl JIAIOTCS IOCHE H3YdYeHHs
TEOPETUICCKOr0 MaTepHasa 110 JaHHOU Teme. DTO H3MEHEHHUE 103BOJISIET;

L [my4iue 3akpenuTh TeOPeTUUSCKHil MaTepHall Ha PaKTHKE;

[LoTpaboTarh MpakTHYeCKHe YMEHMS W HAaBBIKM B HENOCPEJCTBEHHON CBSI3H C
TEOpHEN 110 TeMe;

[JLJ9KOHOMHTE BpeMsi Ha UCKIIIOUEHHH IOMOJIHUTEIFHOrO MOBTOPEH S TEOPHH TIepe]
NPaKTUYECKOH paboToM.



MECTO YYEGHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

[Iporpamma paccunrana na 70 wacoB (2 uaca B Henemo). JlamHas mporpamma
KOHKPETU3HPYCT COJep)KaHWe CTaHaapra, JadT pacrpeleiieHHe Y4eOHBIX 4YacoB IO
paszenaM Kypca, IOCIEOBATEIbHOCTh M3YyYEHHS! TE€M M paslleJioB ¢  Y4&ToM
MEXIPEJMETHBIX U INPEeIMETHLIX CBsA3eH, JOrMKH y4eOGHOro mpolecca, BO3PACTHBIX
0COOEHHOCTEH ydaluxcsl.

YUEBHO-TEMATUYECKUMN IIJIAH

Ne HasBanue TembI Koianuecrso M3 HHUX
n/n 4acos KOHTPOJILHBIX | MPAKTHYECKHX
pador pador

1 Beenenune 5 1

2 ATOMBI XMMHUYECKHX JIEMEHTOB 9 1

3 IIpoctele BelecTBa 6

-+ CoenuHEeHUsT XUMUYECKHX 14 1
3JEMEHTOB

5 M3meHeHust, NpOUCXOIIIne ¢ 15 1 1
BELIECTBAMH

6 PactBopenue. PactBopsl. CBoiicTBa 19 2
PacTBOPOB JIEKTPOJINTOB

7 | PesepBHOE Bpemsi 2
Hmozo: 70 3 4

COIAEPXXAHUE INPOI'PAMMABI

8 kutace (2 4 B Hezemo, Beero 70 4, U3 HUX 24 — pe3epBHOE BpeMsi)

BBEJAEHHUE (54.)

[Ipenmer xumuu. Meto1pl O3HAHKS B XMMUH: HAOMIOACHHE, DKCIICPHMEHT,
MO/IEIMPOBaHKE.

Hcrounnku XMMUYIeCKOH HHpOpMaLKH, ee MoJydeHue, aHAIH3 U TPEICTABICHHE €ro
pe3yIbTaTOB.

[TonsTre 0 XMMUUYECKOM 3JIeMEeHTe U (hopMax ero CylecTBOBAHUS: CBOOOIHBIX
aTomax,

MPOCTHIX U CIIOMHBIX BELIECTBAX.

IlpeBpamenus Bemects. OTINYME XUMUYECKUX PEaKyi OT PU3NIECKUX SBICHUM.
Poib

XMMHUH B )KM3HU YesioBeka. XeMopuius u xeMopoobusl.

KpaTkue cBefieHuUs! U3 UCTOPUY BO3HUKHOBEHUSI U PA3BUTHSL XUMHH. Poirb
OTEYEeCTBEHHBIX

YUYEHBIX B CTAHOBJIEHMH XMMHYECKON Hayku — paborsl M. B. JlomoHocoBa, A. M.
byrneposa, .

. Menpeneena.

Xumu4eckasi CHMBOJIMKA. 3HAKU XMMUYECKUX 3JIEMEHTOB U IIPOUCXOXKIEHHE HX
Ha3BaHUMU.



Xumuueckre Gpopmynbl. UHaekes: u K03 duLrenTsr. OTHOCHTEIbHBIE ATOMHAS 1
MOJICKy ipHas Macchl. [IpoBeenne pacueToB MaccoBO# T0MH XHMHYECKOro 3JIEMEHTa
B BEILCCTBE HA OCHOBE €r0 (hOPMYJIbI.

Ileprnonuyeckas cuctema XuMUUECKUX S1eMEHTOR A1. X1. Menneneesa, ee crpykrypa:
MaJble

1 OOJIBIIME TIEPUO/IBI, IPYIIII! U noarpynsl. [lepuoaudeckas cucrema kak
CIpaBOYHOE Mocobue

AJIst IIOJIyY€HHUsl CBEIEHUM O XUMHUYECKUX DJIEMEHTAaX.

Aemoncrpaunu. 1. Moneny pasnnamsix IIPOCTBIX M CIOXKHBIX BemecTs. 2. Komnekms
CTEKJIAHHOM XUMUYECKOM rocy bl 3. Kosrekius MaTepUaJiOB U U3JIeJIUH U3 HUX Ha
OCHOBe atoMuHus. 4. BsaumozelcTBre MpaMopa ¢ KUCIOTOMH U IIOMYTHEHHE
M3BECTKOBOW BOJIBL

JlaGopaTopusie onbiTel. 1. CpaBHenue cBoiicTs TBEP/bIX KPUCTAJUTMYECKUX BEIIECTB
H pacTBopoB. 2. CpaBHEHUE CKOPOCTH MCTIAPEHHSI BOZBL, OIEKONOHA 1 3THIOBOLO
CIMPTA ¢ GUIBTPOBAIBLHON Gymaru.

IpakTnueckas paGora 1. [TpaBuna TexHUKH Ge30MaCHOCTH npu pabote B
XuMU4eckoMm kabunere. [Tpuembl o6parerus ¢ 11a00paTOpHBIM 06OPYI0BAaHHEM W
HarpeBaTebHbIMU IpUbopamu.

Ilpeamernbie pe3yiabTaThl 06yuenus

Yuaumiicst 1oIpKeH sname. peaMeTsI U3Yy4€HHsl €CTeCTBEHHOHAYYHBIX TUCLUIIIMH, B
TOM HHCIIe XUMUK; XMMUYeckue cuMBolbl: Al, Ag C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na,
O,P, S, Si, Zn,

MX Ha3BaHHS U IIPOU3HOIICHUE.

Yyammiics goipked ymemn.!

LI Jncrnonp30BaTh NpU XapakTepUCTHKE BEIECTB MTOHSTHSL: «aTom», KMOJIEKYIIay,
«XHMHYECKHUI

SNCMEHT, «<XHMH1ECKUH 3HAK, HIIH CUMBOJI», «BEILECTBOY, KIIPOCTOE BEIECTBO,
«CJIOKHOE

BCLLIECTBOY, «CBOKCTBA BELIECTBY, «XHMHYECKHUE SIBICHHSY, «DU3HUCKHe SBJICHUS,
«KOI((PHULMEHTBI», KHHIEKCH, KOTHOCHTENBHAS ATOMHAS Maccay, «OTHOCHTEIbHAas
MOJIEKYJIsSipHAsI

Maccay, «MaccoBas 0JIsl HJIEMEHTAay),

LD obpatarses ¢ mabopatopHbiM 060py10BaHAeM 1 HarpeBaTeIbHLEIMU IIpUOOpaMu B
COOTBETCTBHH C IIPABUIIAMHU TEXHUKHU GE3011aCHOCTH;

LI LIBBIOIHATE MpOCTeie pHeMbl paGoTHI ¢ 11a00paTOpHBIM 0GOPYI0BAaHUEM:
1a00paTOPHLIM

LHITaTUBOM; CIIUPTOBKOM;

L Uknacenpuinposars BeecTsa 110 cocTaBy Ha MpOCThIE 1 CJIOJKHBIE;

[ Jpasnuyars: Tesa 1 BEIECTBA; XUMHUYECKH HIeMEHT | IPOCTOE BEILEeCTBO;
[JLJonuceiBath: GOPMBI CyLIECTBOBAHUS XUMUUECKHMX ICMEHTOR (cBOOO/IHBIE ATOMBI,
IIPOCTBIE

BEIIeCTBA, CI0XKHbIE BellecTsa); TabinuHyio Gpopmy Ilepuouyeckoil cucTeMsl
XMMHUYECKUX

JICMCHTOB; I0JI0XkeHHE semenTa B Tabnuie [, VI, Menzeneesa, HConb3ys MOHSTHS
«HCPHOJY, «IpyIIIay, «rIIaBHAs MOJIPYIIay, «1000YHAsK IOArPYIINay; CBOWCTBA
BEIIECTB (TBEPABIX, XKH/KHUX, 'a3000pa3HbIX);

U o0BACHATE CYLIHOCTh XUMUYECKHX SIBICHHI (C TOYKM 3peHus] aTOMHO-
MOJICKYJISIPHOTO YYCHHS) U MX NPUHIHIHAIBLHOE OTIMYHE OT (H3HIECKHX SABJICHUH;



L LIXapakTepu30BaTh: OCHOBHBIC METOIbI M3YYCHUSI €CTECTBEHHBIX JUCLIUITIHH
(Habmonenue,

IKCICPUMEHT, MO/CJIMPOBAHKE); BEIIECTBO 110 €r0 XMMUYECKOI (opmyiie coracuo
IJIaHy:

KaueCTBCHHBIH COCTAB, THIT BELECTBA (IIPOCTOE WITH CJIOKHOE), KOJTHUYECTBEHHBIH
COCTaB,

OTHOCHTEJIbHAsI MOJIEKYJISIpHAsI Macca, COOTHOILICHHE MACC AIEMEHTOB B BEIlIeCTBe,
Macco-

BBIC JIOJIH SJIEMEHTOB B BEIIECTBE (M1 CIIOIKHBIX BELIECTR); POJIb XUMHH
(IOJIOXKUTEIIBHYIO 1

OTPHLIATEIbHYIO) B )KU3HH YeJIOBEKa, ApryMeHTHPOBATh CBOE€ OTHOIIEHHUE K ITO
npodneme;

L LI BBIMMCIIATE OTHOCHTENBHYIO MOJICKYJISIPHYIO MacCy BeIECTBAa M MacCOBYIO JI0JII0
XUMHYECKOI0 2JIEMEHTA B COSUHEHUSIX,

L LnpoBoauTh HAGIIIOIEHNS CBOMCTE BEIlecTB SIBJICHHH, IPOUCXOISAIIMX C
BEIlIeCTBaMHU;

L cobimonars npaBuiia TeXHHKH Ge30MaCHOCTH [IpU IIPOBEJICHUU HAOIIIONEHUN U
1ab0PaTOPHBIX OINBLITOB.

Meranpeamernbie pesyabraThl 06yuenust

Yuamuiics joinken ymemo:

U Uomnpenensts npoGiieMsl, T. €. ycTaHABIMBATL HECOOTBETCTBHE MEX/1y JKeJlaeMbIM H
JeNCTBUTEIILHBIM;

LlJcocTaBnaTh CI0KHBIN MI1aH TekeTa;

L LBiazeTs TakuM BHJIOM W3JI09KEHUS TEKCTa, KakK IIOBECTBOBAaHUE;

LLJmox pyKOBOACTBOM y4HTeJIsl IPOBOAUTE HEIOCPEeACTBEHHOE HAOIIOICHHE;

L Unox pyKoBOACTBOM y4duTENs 0QOPMIISITE OTYET, BKJIIOYAIOLIUH OIMHUCAHHE
HaOJII0JIEHUsI, ero

Pe3yJIbTaToB, BHIBOJIOB;

LIlJucnons30BaTh TAKOM BUJL MBICIIEHHOIO (4meabHOr0) MOJIEIMPOBAHHS, KAaK
3HaKOBOC MOJACIMPOBAHHUE (Ha MPUMeEpe 3HAKOB XHMHYECKUX HIIEMEHTOB, XUMHUUYECKUX
(hopmy.);

L Jnucnonb30BaTh Takoi BUA MATEPUATBHOTO (MpeIMeTHOTr0) MOIETUPOBAHHS, KaK
buznueckoe

MOZIeIupoBatKe (Ha IpuMepe MOJCTUPOBAHHS aTOMOB H MOJIEKYI);

[ noy4aTh XMMHYECKYIO HH(POPMALMIO U3 Pas3JIMYHbIX HCTOUHUKOB;
LLonpexnensth 00BEKT 1 aCleKT aHanu3a U CHHTe3a;

LJCJonpenensiTe KOMIIOHEHTBI 06BEKTa B COOTBETCTBHH C ACIIEKTOM aHamsa u
CUHTE3a;

LILJocyiecTBisTh Ka4eCTBEHHOE M KOJTMYECTBEHHOE OMUCAHME KOMIIOHEHTOB
o0BeKTa;

LU onpenensith OTHOWEHHS 06BEKTa C IPYTUMH 00BEKTAMY;

L orpesensrs cyliecTBeHHbIE IPU3HAKK 00HEKTA.

TEMA 1. ATOMbI XUMHYECKUX SJIEMEHTOB (9 4q.)

ATOMBI Kak (h)OpMa CyIIleCTBOBAHUS XUMUUYECKHX 3J1eMeHTOB, OCHOBHbIE CBEJICHHMSI O
CTPOCHNM aTOMOB. Jl0Ka3aTenbCTBa CIOKHOCTH CTPOEHHS aTOMOB. OIIBITh]
Pesepdopna. [Tnanerapuas mosens crpoeHus aroma.



Cocras aTOMHBIX sIEp: [IPOTOHBI, HEHTPOHLI. OTHOCHTEIbHAS ATOMHAs Macca.
B3anmocss3p

HOHSITHI «IIPOTOHY», KHEHTPOHY, KOTHOCUTE/ILHAS ATOMHAS Maccay.

M3meHeHue ncia NPOTOHOB B sifipe aToMa — 06pa30BaHUe HOBBIX XUMHUUYECKUX
3JIEMEHTOB.

Vi3menenune qucia HeHTPOHOB B sijipe aToMa — 06pasoBanue u30tonos. CoBpeMeHHOoe
OTNPEJCNICHUE MTOHATHS «XUMHYECKUH 2J1eMeHT». M30TOMbI Kak pa3sHOBHIHOCTH ATOMOB
OJIHOTO

XUMHUYECKOTr0 2JIeMEeHTa.

OuiekTpoHbl. CTpOeHHE IIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHX 3JIEMEHTOB
MabIX 1epuoaoB. [IoHsaTHe 0 3aBepIIEHHOM DJIEKTPOHHOM YPOBHE.

[lepropnyeckas cucreMa XMMHIECKHUX 3ieMeHToB . Y. Menzeneesa u cTpoeHue
aTOMOB,

(hu3MUECKUH CMBICT IOPSIKOBOrO HOMepa YJIEMEHTA, HOMEpPa IPYIIIkL, HOMepa
nepuoa.

M3menenue yucria 3JIeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa
XUMHUYECKOT0

dlIeMeHTa — 00pa30BaHKe MOJIOKUTENBHBIX ¥ OTPULATENILHBIX HOHOB. MOHBI,
00pa3zoBaHHbBIC

aTOMaMK METAJIOB U HeMeTau1oB. [Ipu4yiHbl U3MEHEHUSI METAJUIMYECKUX U
HEMeTAITMYeCKUX

CBOMCTB B Ieproax u rpynnax. Obpa3oBanue OuHapHbiX coequnenuii. [Toustue 06
HOHHOM

cBsi3r. Cxempl 00pa3oBaHust HOHHOH cBs3U. B3aumojieiicTBrue aroMoB 3J1eMEHTOB-
HEMeTaJlJIOB

MexK Iy coboii — oOpazoBaHKe IBYXaTOMHBIX MOJIEKYJI IIPOCTHIX BEIIECTB.
KoBajienTHas HENoJIsIpHasi XMMUYECKas! CBSI3b. DJIEKTPOHHbBIE U CTPYKTYPHBIE
(bopMyJIbL.

BsaumoznencTBre aTOMOB HEMETAIIOB MeX/ly c000it — 0Opa3oBaHue OMHAPHBIX
COeIMHEHHH HEMEeTaJIOB. DIEKTPOOTPULIATEIbHOCTE. KoBalleHTHAs! OJIIpHAast CBS3b.
[ToHsiTHE O BaJIECHTHOCTH KaK CBOMCTBE aTOMOB 00Pa30BbIBATH KOBAJIEHTHBIE
xumudeckue cBsa3u. Cocrasienue GopMys1 OMHAPHBIX COSAMHEHU 110 BaJ€HTHOCTH.
Haxosxxienue BaJleHTHOCTH 110 hopmyJie

OMHApPHOIO COCJMHEHHSI.

BzaumosielicTBre aToMOB METAJNIOB MEX)1y o000l — 00pa3oBaHue MeTaNInYeCKUX
KpucTawloB. [lonsaTHe 0 MeTanIuyeckoi cBs3u.

HAemoncrpanun. Moaenu aToMOB XUMUYECKUX dJIeMeHTOB. [leproauyeckas cucrema
xuMudeckux aiuemeHToB /1. Y. Menyieneesa (paziu4yasie Gopmsr).

Jlaboparopubie onbiThl. 3. MoJenupoBanue NpUHIKNA JeHCTBUSI CKAHUPYIOLIETO
MHUKpockona. 4. Msrorosienue mozesneit MosieKys1 OMHapHbIX COeTUHEHUH. 5.
Msroroienue MoiesH, UIUTIOCTPUPYIOIIEH CBOMCTBA METAJTTHYECKOM CBSI3H.
IIpeamerHnble pe3ybTaThl 00y4YeHHSsI

Yyaluuiics JOIKeH ymemo.

LI Llucronp30BaTh pY XapaKTepPUCTUKE ATOMOB IMOHSITHUS: KIIPOTOHY», KHEUTPOHY,
«9JIEKTPOHY,

«XMMHYECKHH DJIEMEHT», «MacCOBOE YUCII0», KU30TOI, «IJIEKTPOHHBIN CIIOHY,
«OHEPreTUYECKUH YPOBEHDY, «IJIEMEHThI-METAIJIb», «IJIEMEHThI-HEMETaJIbD»; TIPH



XapaKTEPUCTHUKE BELICCTB IMOHATHS KMOHHAS CBS3bY, KHOHBI», «KOBaJEHTHAs
HEIOJISIpHAs CBA3bY, KKOBaJIGHTHAs

IIOJIAApHAsL CBA3BY, «IJIEKTPOOTPHULATEIIbHOCTEY, «BAJIEHTHOCTEY, «METAJNINYECKas
CBSI3bY;

[ LlonmyCEIBATE COCTAB M CTPOEHHE aTOMOB 3JIEMEHTOB C MOPSAKOBEIMU HOMepaMH 1—
20 B Ilepuomuueckoii cucreme xumuueckux sjiiementos /1. . Menneneesa;
LILJcocTaBisiTh CXeMbI pacrpeieeHust JIeKTPOHOB 110 21EKTPOHHBIM CIIOSIM B
9JIEKTPOHHOM

000J104Ke aTOMOB; CXeMBbl 00Pa30BaHKs PA3HBIX THIIOB XHMHYECKOH CBSI3U (HOHHOM,
KOBaJICHTHOM, METAJJINYECKOM );

L) oOBsICHATE 3aKOHOMEPHOCTH H3MEHEHHUST CBOMCTB XMMUYECKUX DIIEMEHTOB
(3apsinoB simep

aTOMOB, YMCJla 3JICKTPOHOB Ha BHEIIIHEM 3JIEKTPOHHOM CJIO€, YHUCJIO 3aII0JIHIEMBIX
3JIEKTPOHHBIX CJIOEB, PaJKyC aTOMAa, 1eKTPOOTPULIATEIbHOCTh, METAJUIMYECKHE U
HEMEeTalJInYeCKue

CBOMCTBA) B epuoJax U rpynmnax (MNaBHeIX nmoarpynmnax) Ilepuoandeckoii cucteMsl
Xxumuueckux anemeHToB J1. M. Menjeneesa ¢ TOUKH 3peHUS] TEOPUH CTPOEHMS aTOMA;
Ll[lcpaBHHBaTh CBOWCTBA aTOMOB XUMHUYECKUX DIIEMEHTOB, HAXOAAIIMXCS B OJHOM
[IepHoJie Uiu

rinaBHoO# nojarpynne Ilepuoanyeckoii cucrembl XuMuueckux ajiemenTos /1. M.
Meneneena

(3apsinoB siZiep aTOMOB, YKMCIIA HJIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YUCIIO
3aIl0JIHAEMBIX JICKTPOHHBIX CJIOEB, PaJiuyC aTOMa, JeKTPOOTPULIATEILHOCTE,
MeTallJIMYeCKHe U HEMETalJIMYeCKue CBOMCTRA);

[l naBaTh XapaKTEPUCTHUKY XUMUUYCCKUX HJIEMEHTOB 110 UX MOJOKEHHUIO B
Ilepuoauueckoii cucreme xumudeckux anemenToB JI. . Menzeneesa (XuMuueckuii
3HAK, NOPSAKOBBIA HOMEP,

NIEpUOJL, rpyIIna, MOJArpyIina, OTHOCUTE/IbHAsl AaTOMHAsl Macca, CTpPOeHUEe aToMa —
3apsi siipa, YUCII0 MPOTOHOB M HEMTPOHOB B sifipe, 0011ee YUCIIO JIEKTPOHOB,
pacmpezesieHue e K-

TPOHOB I10 3JIEKTPOHHBIM CIIOSIM);

LIl onpeaensiTh TUII XUMUYECKOH CBsI3U 10 (popMyJie BEIIeCTBA;

LI LI ipuBOMTE MPUMEPHI BEIECTB C pa3HbIMU THIIAMH XHMHYECKOM CBSI3H;
[1[JxapakTepu30BaTh MEXaHU3MBbl 00pa30BaHUs KOBAJICHTHOH CBsI3H (0OMEHHBIHN),
MOHHOM CBSI3U, METAJIMYECKOM CBSI3H;

[IlycTanaBiuBaTh IPUYMHHO-CIIECTBEHHBIE CBS3H: COCTAB BEILECTBA — THUII
XUMHUYECKON CBSI3H;

LlcocraBiste (OpMyJibl OUHAPHBIX COSJMHEHUIM 110 BaJIEHTHOCTH;

[ [JHaX0MTh BAJIECHTHOCTb 2JIEMEHTOB 110 (popmyJie GUHAPHOTO COEIMHEHHUSI.
MertanpeameTrHbie pe3yJibTaTbl 00y4eHust

Yuaumiics JoJKeH ymems:

[0 ¢opmyiipoBaTh rUNOTE3y 110 PEILIEHUIO TPOBIIEM;

[IlJcocTaBnATh MIaH BHINOJHEHMs yueOHOU 3aa4uu, petieHus npobiieM TBOPUECKOro
1 TMIOMCKOBOT'O XapaKTepa, BLIMOJHEHHUs [IPOEKTa COBMECTHO C YUUTENIEM;
[J[JcocTaBisITh T€3UCHI TEKCTA,

LIlJBnaeTs TakKuM BUJIOM H3JIOKEHHUSI TEKCTA, KaK OIUCAHUE,;



U [Jucnonb30BaTh Takoi BUI MBICICHHOTO (MaeanbHOT0) MOJICTUPOBAHUS, KAK
3HaKOBOE€ MOJCJIMPOBaHKE (Ha IPUMEPE COCTABICHUS CXEM 00pa3oBaHusg XMMUYECKOM
CBSI3H);

L ucrions30BaTh TAKOM BUJ MATEPUATILHOTO (IpeaMeTHOr0) MOJEeTHPOBAHHS, KaK
aHaJoroBoe

MO/ICJIUPOBAHUE;

[[lucronp30BaTh TaKOW BU/I MATEPUAILHOTO (IpeMeTHOro) MOJAETHPOBAHMS, KaK
busmueckoe

MOJIeJIMpOBaHHe (Ha IIpUMepe MOIelIel CTPOeHH S aTOMOB);

Ll onpesensith 00beKThl CPABHEHHs ¥ ACHEKT CPABHEHUSI 0OBEKTOR;

LI [JBBIMOJIHSTE HEIOJIHOE OJHOIUHEHHOE CpaBHEHHUE;

[ LIBBIMONHATE HEMOTHOE KOMIUIEKCHOE CPaBHEHHUE;

LI LIBBIMIOJIHATE IIOJIHOE OJIHOJIMHEWHOE CpaBHEHHE.

TEMA 2. TIPOCTBIE BEHIECTBA (6 4.)

Ilonokenue MeTaioB u HeMeTawioB B [leprondeckoii crucTeMe XUMHAYECKHX
3JIEMEHTOB

H. V. Menpeneesa. Baxknelime npocTeie BelecTBa — MeTambl (JKeieso,
ATIIOMUHMH, KaJbIHH,

Martuu, Hatpui, Kanuii). Obume pusuueckue cBoiicTBa MeTa/uoB. Baxkueiiue
MPOCThIE BELIECTBA-HEMeTalIbl, 00pa3oBaHHbIe ATOMAaMU KUCIIOPO/Id, BOAOPO/IA,
a3ota, cepsl, hocdopa,

yriaepoaa. MoseKyIibl IPOCTBIX BEIECTB-HEMETaIIOB — BOJIOPOA, KUCIOPO/Ia, a30Ta
rajioreHoB. OTHOCUTENIbHASI MOJIEKYJISIpHAs. Macca.

CriocobHOCTh aTOMOB XUMHYECKUX JIEMEHTOB K 06Pa30BaHMIO HECKOIBKUX POCTHIX
BEILCCTB — aJUIOTPOIHSL. AJUIOTPOIHbIe MOAUDHKALIMK KUCIIopoaa, Gocdopa, oosa.
Merajnyeckue 1 HeMeTaUIMYeCKHe CBOWCTBA MPOCTHIX BemiecTB. OTHOCHTENLHOCTE
3TOI'O [TOHSTHSI.

Hucno Asoranpo. KonuuecTso Bewecrsa. Monb. Monspuas Macca. MonsipHelii o6bem
raso-

oOpasubix BeecTB. KpaTHble e/IMHUIBI H3MEPEHHUS KOJTMYECTBA BEIIeCcTBa —
MHUITUMOJb ¥ KUJIOMOJIb, MUJUITMMOJISIPHAs U KHJTOMOJIIPHAsI MAaCChl BEILeCTRa,
MUJTTUMOJISIPHBIN U KHJIOMOJISIPHBIN 00BEMBI ra3000pa3HbIX BEIECTB.

Pac4eTsl ¢ ucnosns3oBanieM MOHSTHH «KOIMYECTBO BEIIECTBA», KMOJIAPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», IUCIO ABOra[poy.

Hemoncrpauun. [Tonyuenune o3ona. O6pasisl 6es1oro u ceporo 0y10sa, 6e10ro u
KpPacHOro

pocdopa. HekoTopsie MeTalisl ¥ HEMETAIIb! ¢ KOJIMYECTBOM BellecTBa 1 MOk,
MonsipHbIi

00BbeM razoo0pa3HbIX BEIEeCTB.

JlaGopaTopubie onbIThI. 6. O3HAKOMIICHHE ¢ KOJUIEKI[HEH METaIoB. 7.
O3HakomIIeHuUE ¢

KOJIJIEKLIMEH HEMETAJJIOB.

IIpeameTHble pe3yibTaThbl 00y4YeHus!

Yyamuiics 10JDKeH yyvemo:

LI [lucrnosnb30BaTh NPpK XapaKTePUCTHUKE BEILECTB IMOHATHUS: «METaJLIbI»,
«IIACTHYHOCTBY, KTEIIONPOBOJHOCTDY, «IJIEKTPONPOBOAHOCTEY, KHEMETAJIIBLY,
«QIITIOTPOIUS?, «aJUIOTPOITHBIE

2



BUJIOW3MEHEHUS WITH MOAM(DHUKALIUN;

LI OmUCBIBaT MOJIOXKEHHE IIEMEHTOB-METAIUIOB | 9JIEMEHTOB-HEMETAJJIOB B
[lepuonmueckoii cucTeme XUMHUYECKHX HITEMEHTOR J1. . Menieneesa;

L UknaccupuimpoBars mpocThie BELECTBa HA METALILL i HEMETaJlJIbl, JJIeMEHTBI;
L onpenensite npuHamIe HOCTD HEOPranu4eCKHX BELIECTB K OHOMY U3 H3YYeHHBIX
KJIaCCOB —MeTaJljIbl U HEMETAJLIbI;

[l [l moxa3pIBaTh OTHOCUTENBEHOCTD JIE/ICHUS IIPOCTBIX BEILIECTB Ha METAJLIbI U
HEeMeTaJlJIbl;

[CIxapakTepu3oBath o6iue pusnyeckue cBoicTBa METaJlJIOB;

ULycraHaBiuBaTh MPUYMHHO-CIIEACTBEHHBIE CBS3H MEX/Iy CTPOCHUEM aToma U
XHMHAYECKOU

CBA3BIO B IIPOCTBIX BEIICCTBAX — META/UIaX U HeMeTalllax;

LI oOBsCHATL MHOr0OGpasHe MPOCTBIX BELIECTB TAKUM (akropom, kax amtorponus;
OIIUCBIBATH

CBOHCTBA BELIECTB (Ha IIPUMEpPax MPOCTHIX BELIECTB — METAILIOB U HEMETAJIJIOB);
L Ucobmonars npaBuiia TeXHUKHA 6e30MacHOCTH [IpY MPOBENECHUU HAOIIOAeHUN U
J1a00PaTOPHBIX OINLITOB;

[ /uCronp30Bath NP peLIeHHH PACUETHBIX 38144 MOHATHS: KKOIMYECTRO BELIECTBAY
«MOJTBY,

«IIOCTOSIHHAs ABOra/ipoy, «MOJISPHASI MACCay, «MOJIIPHBIA 0GBEM razoBy,
«HOPMaJIbHbIE

YCIOBUSY;

[JUIpOBOAKMTE pacueTsl ¢ UCIOML30BAHIEM HOHSTHH: «KOIHUECTBO BEILECTBaY,
«MOJIApHAs Maccay, «MOJISIPHBIA 00beM ra3oBy, «IOCTOSIHHAs ABOrapoy.
Meranpeamernsie pesyabTaThbl 06yenus

Yuamuiics nomken ymems:

LILJcocTaBisTh KOHCIIEKT TEKCTA;

[I[]caMOCTOSsITENBHO HCIIONIB30BATE HETIOCPE/ICTBEHHOE Ha0JIt0/IeH1E;

L LcamocTosTensHO 0hopMIIsSTE OTYET, BKITIOYAIOIIUH ONHUCAHHE HaOJII0IeHus, ero
pe3yJib-

TaTOB, BBIBOJIOB;

[ LIBBIOIHATE MOJIHOE KOMIIEKCHOE CPABHEHUE, BBIMONHSTD CpaBHEHHUE I10
aHaJIOT M.

2

TEMA 3. COEAUHEHUSI XUMWYECKHUX YJEMEHTOB (14 4.)

Crenenp oxucnenus. CpaBHeHUE CTENEHN OKHCICHUS | BaJIeHTHOCTU. OnpeneneHue
CTCTICHH OKHMCJICHHS 3JIEMEHTOB B OMHAPHBIX coeauHeHusx. CocTaBlIeHue dbopmy
OMHapHBIX CO-

eIMHEeHUH, 00K criocod UX HA3BAHUI.

bunaphble coequHeHNs MEeTAIIOB ¥ HEMETaJIOB: OKCHJBI, XJIOPU/BI, CYIb(MUIBL U TIP.
Cocrasnenue ux Gopmyi.

BbuHapHbie coeluHeHUsI HeMeTalJIOB: OKCH/Ibl, JIETYYH€ BOJIOPO/IHbIE COEIMHEHMUS, UX
COCTaB

1 HazBaHus. [lpencraBurenu okcunoB: Boja, YIJIEKUCIIBIN a3, HerameHas U3BecCTb.
IIpeacraBurenu neryunx BO/IOPO/IHBIX COCIMHEHUH: XJIOPOBOJIOPO/I M aMMHUAK.
OcHOBaHUS, UX COCTAB U HA3BAHUSL. PacTBOpUMOCTH OCHOBaHMI B BOJIE.
[IpencraBurenu



LIeJI0YeH: TUIPOKCH/IBI HATPHs, Kanus 1 Kanbliust. [lonstue o6 nHAMKATOpax U
Ka4eCTBEHHBIX

peaxuusix.

Kucnorsl, ux cocras u naspanus. Kiiaceudukauus xucnor. IlpeacraBuTeni KUCIOT:
cepHas,

cosisiHasl, azorHast. [TonsTue o mkane kuciorHocty (ukaia pH). Msmenenue okpacku
UH/IUKATOPOB.

Coun KaK NpOU3BOHBIE KMCJIOT ¥ OCHOBAHMUI, X COCTAB U Ha3BaHWsl. PacTBOpUMOCTS
couei

B BoJie. [IpecraBurenu coseii: Xiopua Harpusi, KapOGoHaT U ochaT KanbIysl.
AmopdHbie u

KpUCTAININYECKHE BEIIECTBA.

MesxmosiexyisipHble B3auMojiecTByst. TUIIbl KPUCTAJUIMYECKUX PELIETOK.
3aBUCUMOCTh

CBOWCTB BEIIECTB OT TUIIOB KPUCTAIUTMUYECKUX PEIIETOK.

HwucTele BemecTBa U cMecH. [IpuMeps! JHUAKIX, TBEPABIX U Ia3000pa3HbIX CMeceH.
CaoiicTBa

YUCTBIX BELEeCTB U cMecel. Mx coctaB. MaccoBas 1 oGbeMHast 0 KOMIIOHEHTA
cMecH. Pacyersl, cBsI3aHHBIE C UCIIOJIB30BAHUEM TTOHSTHS «IOJIS.

Hdemoncrpanun. OOpasibl OKCUJI0OB, KMCIIOT, OCHOBaHUH u coJjieit. Mojienu
KPUCTAIIINYECKUX

peleToK XJIopuaa HaTpus, aiMasa, okerna yriepoza (IV). KucnorHo-1enoynsle
MHUKATOPBI,

M3MEHEHHE X OKPACKH B Pa3jIMYHbIX Cpezlax. Y HUBepCallbHbI UH/IUKATOP U
U3MEHEHHUE ero

OKpAacky B pa3nuuHbixX cpegax. Lllkana pH.

Jlaboparopubie onbiThbl. 8. O3HaKOMIICHUE C KOJUIEKI[MEH OKCHJIOB. 9.
O3HakomiieHHE CO

cBorictBaMu amMuaka. 10. KauecTBennast peakuus Ha yriaexkuchbiii ras. 11.
Onpenenenne pH

pacTBOPOB KHUCIIOTHI, 111eJ104H | BOJbL. 12. Onpenesenue pH 1uMoHHOIO U 510109HOTO
COKOB Ha

cpese rionoB. 13. O3nakoMiieHue ¢ KoJuleKuuen coseit. 14. O3nakoMieHue ¢
KOJUIEKLIUEeH

BEIECTB C PasHbIM THUIIOM KPUCTAJUIMUECKOH perieTku. M3rorosienune mozaenen
KPUCTAJIIMYECKUX perueTok. 15. O3nakomnenue ¢ o0pa3ioM ropHOM nopo/ibl.
IIpeameTHbIe pe3yjibTaTbl 00y YeHHsI

Yuaumiics J0JKeH ymemo:

U [Jucnonp30BaTh NpYU XapaKTePUCTUKE BELLECTB IMOHSITHS: «CTENEHb OKUCIISHUS,
«BAJIEHTHOCTBY, KOKCH/IB», KOCHOBAHHS, CIIEJIOYN», KKaUeCTBEHHAs peaKLHs,
«MHIUKATOPY», KKHUC-

JIOTBD, KKUCIOPOACOAEPIKALINE KUCIOThD, «OECKUCIOPO/IHbIE KUCIOThD?, KKUCIOTHAs
cpenay,

«LIeJIoYHas cpela», «HeWTpanbHas cpefay, «ikana pHy», «comn», «amopdHbie
BELleCTBay,

«KpUCTAININYECKHE BELECTBa», KKPUCTAJNIMYECKasl pelleTKa, K MOHHas
KpUCTaJJInYecKast



PCILICTKa», «aTOMHAs KPUCTAJUIMYECKAs pelIeTKa», «MOJICKYJIspHas KPHUCTANIHUYecKas
pCILICTKay, «METa/UINYeCKass KPUCTANIHYECKAs pELIETKA, «CMECH»;

LU x1accuuuupoBarh CJl0XKHbIE HEOPraHHYECKHE BEIECTBA 110 CO CTaBY Ha OKCHIBL,
OCHOBaHHS, KUCJIOTBI U COJIM; OCHOBAHHS, KUCJIOTHI ¥ COJIM IO PACTBOPHUMOCTHU B BOJIE;
KHCJIOTBI 110 OCHOBHOCTH M COZECPKAaHUIO KUCIOPO/a;

LI LJonpexessTh IpUHA/UIEIKHOCTh HEOPraHMYECKUX BELIECTB K OJHOMY M3 M3YYeHHBIX
KJIaCCOB

(OKCHJIBL, TETYHYHE BONOPOAHbIE COSIUHEHNUSI, OCHOBAHMS, KUCIIOTHI, COJIH) II0
dopmyire;

[l [lonuchiBaTh CBOMCTBA OT/I@IBHBIX IIpe/ICTaBUTeel OKCHIOB (Ha [IpUMEpPE BOJIbI,
YTJIEKHCJIOrO ra3a, HeraleHOW H3BECTH ), JIETy4YUX BOJOPOAHBIX COEAUHEHMH (Ha
MpUMepe XJIOPOBOAOPOAA U aMMUAKa), OCHOBaHUH (Ha pUMepe rUAPOKCHIOB HATPHS,
KaJiisi M KaJlbLKsl), KUCJIOT (Ha IIpUMepe CepHOit KUCIIOTHI) U coJieii (Ha nmpuMmepe
XJlopuja HAaTpusl, KapOoHaTa KanbLusl, pocdara Kaabius);

[l [lomnpeensaTh BaleHTHOCTD M CTEMEHb OKHUCIIEHHUSI JJIEMEHTOB B BEIL[ECTBAX;
CIlJcocTaBnars GopMyITbl OKCHIOB, OCHOBAHHMH, KUCIIOT U COJIeH 10 BAJIEHTHOCTIM U
CTEIEHSAM

OKHCJICHHUSI DJIEMEHTOB, a TaK)Ke 3apsiJlaM UOHOB, YKa3aHHbIM B Ta0JIHIE
PacTBOPUMOCTH

KHCJIOT, OCHOBAaHUM U COJIEH;

L[ JcocraBisTh Ha3BaHUSI OKCUJIOB, OCHOBAHMH, KUCIIOT U COJIEH;

[llcpaBHUBATH BaJ€HTHOCTh U CTEIIEHb OKHUC/ICHHUS; OKCH/IBI, OCHOBAHMUS, KUCIIOTHI U
COJIH I10

cocrasy;

Ll Lucnoib30BaTh TabIKIly paCTBOPUMOCTH AJIS OTIpeJIeNIeHHsI PACTBOPUMOCTH
BEIECTB;

[IlJycTaHaBiuMBaTh N'€HETUYECKYIO CBSI3b M@Ky OKCHJIOM U I'MIPOKCHUIOM H
Ha000pOT; NPUYMHHO-CIIC/ICTBEHHbIE CBSI3U MKy CTPOEHHEM aTOMa, XHMHUYECKOH
CBSI3bIO ¥ TUIIOM KPHUCTAJIJINYECKON PEIIeTKH XUMHUYECKHX COeIUHEHHIA;
[Il]xapakTepn30BaTh aTOMHBIE, MOJIEKYJISIPHbIE, HOHHBIE METAINIHYECKHUE
KpUCTA/NIMYECKUE

peLETKH; Cpely pacTBOpa € [OMOLIbIO 1Kankl pH;

U L npuBOAXTH MTPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMU KPUCTAJUTHYECKON PEIIeTKH;

U OnpoBoauTh HaOIIOAEH s 32 CBOMCTBAMH BEILECTB | SBJICHUSIMH, IIPOUCXOASIIAME
C BellleCTBaMU;

[l CcobmonaTh NpaBuiIa TEXHUKKA 6€30MIaCHOCTH TPH NPOBEICHUN HAOIIOAEHUH U
OITBITOB;

LIlJucerenoBaTh cpejly pacTBopa ¢ IOMOLILIO HHIIUKATOPOB;

LI LoKCcriepuMeHTAIbHO Pas3iiyaTh KUCIOTHI U IIeI0YH, OIb3YsICh HHANKATOPAMHU;
LJJucnone30BaTh MPY PELIEHUH PACYCTHBIX 3a/1ay MOHATHS «MaccoBast 0JIsl
SJICMEHTa B BELICCTBE», «MACCOBAst J0JIsI pACTBOPEHHOI'O BELIECTBAY, «00BEeMHas 101
ra3000pa3HoOIo BElIeCTBaY;

[[JobparaThest ¢ 1abopaTOpHBEIM 000PYLOBAHUEM U HAarpeBaTeIbHBIME PHOOpPaMH B
COOTBETCTBUH C MpaBUJIAMH TEXHUKH O€30M1aCHOCTH;

[ LlonuchIBaTh XUMUYECKUH SKCIIEPUMEHT ¢ IIOMOIIBIO €CTECTBEHHOTO (PYCCKOro MITH
POAHOIO)

A3BIKA U S3bIKA XUMUHU;

Clllmenars BEIBOJBI 10 pe3ysbTaTaM IPOBEeICHHOTO SKCIIEPHMEHTA;



L LroToBUTE PacTBOPEI ¢ OTpeIeIeHHOM MAacCOBOY nomeit PacTBOPEHHOI0 BEIECTBA;
[ LJpUroTOBUTE PacTBOP M pacCUUTATE MacCOBYIO JIOJIIO PaCTBOPEHHOI'O B HEM
BELIIeCTBA.

Mertanpeamernbie pe3yabTaThbl 06yyeHnst

Yyamuiics goynkeH ymems.:

LILIcocTaBisTh Ha OCHOBE TeKCTa TaGIIMLLbl, B TOM YHUCIIE ¢ IPUMEHEHUEM CpeJICTB
UKT;

Lo pyKoBOACTBOM y4HTeIs! IPOBOJUTH OIIOCPEJOBAHHOE HaOJI0IeHuE;

LLmox pyKoBOACTBOM yuuTelNst 0GOPMIISTE OTYET, BKIIOYAIONIMIH OMHCAHNE
SKCIIEPUMEHTAa, €r0 Pe3yJIbTaTOB, BbIBOJIOB,;

LI LocymiecTBisTh MHAYKTUBHOE 06001eHue (0T eAUHHYHOrO JIOCTOBEPHOI0 K
0011IeMy BEPOSTHOCTHOMY), T. €. ONPENATh OGIIHE CYIECTBEHHbIC IIPU3HAKH JIBYX H
Ooiiee 00BEKTOB U

(pUKCHPOBATh MX B (POPME [OHSTHS MK CYKICHHS,

L ocyuiecTsisaTs neaykTuBHOe 06061eHNe (0B IeHHE eqHHIIHOTO JOCTOBEPHOTO
Mot of1iee J0CTOBEPHOE), T. €. aKTyalTM3UPOBATh OHITHE HIIH Cy)XKJeHHe, U
OTOXKJIECTBIISITH C HUM

COOTBETCTBYIOLIME CYLIECTBEHHbIE IPU3HAKU OJIHOTO Wi Gojiee 06 HEKTOB;

Ll onpenensTs acnekT KIacCH()UKALWH;

LIJocynecTBisATh KilaCCU(UKAIUIO;

[JLJ3HaTh M MCIIONE30BATH pasinyHble (OPMbI [pe/ICTaBICHHS KIacCHpUKALIH.

TEMA 4. UBMEHEHUSI, MPOUCXOJAIIUE C BEILECTBAMU (154.)
[lonsitne siBIeHMH, CBA3AHHBIX C M3MEHEHUAMH, IPOUCXO/SIIIAMY C BEIECTBOM.
SIBiienusl, CBA3aHHBIE C H3MEHEHMEM KPUCTAIINYECKOTrO CTPOEHHs BEILLECTBa NPH
TIOCTOSIHHOM €ro cocTaBe, — (pu3nyeckue spjieHus. Ou3ndecKue sSBIeHus B XUMUHN:
AMCTHIUISIIAS, KPUCTAUIM3A1IUS, BBIIAPUBAHUE U BO3I'OHKA BELIECTB, (UIILTPOBAHUE U
LHEeHTpU(yrupoBaHue.

SIBrieHusl, CBA3aHHbIE C U3MEHEHHEM COCTaBa BEIECTBA, — XHUMHUYECKHE peakiuu.
IIpusnaku

¥ YCJIOBUS IPOTEKAHUSI XUMUYECKUX peakiuid. BeijiejieHue TerioTsl U ceera —
peakuuu ropenust. [Ionstue 06 5K30- ¥ 9HAOTEPMUYECKUX PEAKIHSX.

3aKOH COXpaHEHHs MacChl BeIeCcTB. XUMHUUYECKHE YPaBHCHHS. SHAUCHHE HHACKCOB I
Koa¢ppuunentos. CocrapieHne ypaBHEHHI XUMUYECKHAX peaKLui.

Pacuersl 110 xumuveckum ypaBHeHusiM. Pelnienue 3a/1au Ha HAXOXK/[EHHE KOJIMYECTBA,
MacChbl

1 00bemMa NMpoyKTa PEakiuy 10 KOJIMYECTBY, MAacce Hiln 00beMy HCXOIHOTO
BellecrTna. Pac-

YE€ThI C UCIIOIb30BAHUEM ITOHSTHSI «J10JIs», KOT/la MCXOJHOE BELIECTBO AaHO B BHJIE
pacTBopa

C 3a/laHHOM MacCOBO J10JIeH paCTBOPEHHOTO BEILECTBA MIIH CONCPIKUT OIIpPENICIICHHYIO
JLOJIFO

IIpuMecei.

Peaxinu pasnoxenus. [IpescraBienue o CKOpOCTH XUMHYECKHX PeaKIIHL.
Karanuzaropsi.

Depmentsl. Peaknuu coenunenns. Karanutudeckue u HeKaTaIuTHUECKUE peaxkLuu,
oOpatuMble ¥ HeoOpaTuMble peakivu. Peakiuy 3amerenus. Psin aktuBHOCTH



METAJUIOB, €ro UCIOJIL30BAHKE ISl IPOrHO3MPOBAHKS BO3MOXKHOCTH MPOTEKAHMS
peaKuyi Mex 1y MeTajulaMHi ¥ KHC-

JIOTaMH, PeaKLMi BBITCCHEHUsI O/IHUX METAJIOB U3 PACTBOPOB MX COJIEH JpyrUMH
METaJJIaMH.

Peaxunu obmena. Peakuuu nelitpanusanuu. Y ClloBHs NPOTEKaHUs peakLuii oOMeHa B
pacTBopax J10 KOHIIa.

Tunbsl xuMHYeCKUX peakiUii Ha IPUMepe CBOMCTB BOBI. Peakiys pas3noKeHus —
DIIEKTPOJIU3

BOJIbI. Peakiiuy coeIMHEeH s — B3aUMOJICHCTBHE BOJBI ¢ OKCHIAMH METAIOB U
HEMETaJLJIOB.

Ycinosue B3aMMOAEHCTBUSI OKCHIOB METAIIOB M HEMETALIOB ¢ BOoH. [ToHsTHE
«TUAPOKCHIBDY.

Peakiuy 3amellieHns: — B3aUMOJIEHCTBUE BOJIBI ¢ MeTa/ulaMu. Peaknuu obmena —
T'UIPOJIM3 BEIIEeCTB.

Hemoncrpauuu. [Ipumeps! pusnueckux siBIeHuN: a) miasieHue napaduna; 6)
BO3roHKa Mona

nitd OEH30WHOM KUCJIOTHI; B) PAaCTBOPEHHUE OKpALIEHHBIX COJIeit; I) nuddy3us
AYLIMCTBIX BELIECTB C ropsillei JIaMIIOuKy HaKaJuBaHus. [IpuMepsl XUMHYECKUX
SABJIICHUN: a) TOpeHue

Marnus, pocdopa; 6) B3auMo/1eHCTBUE COJISIHONW KHUCIOTBI ¢ MPaMOPOM HIIM MEJIOM; B)
nosyuenue rujipoxcuya Menu (I1); r) pacrBopeHue 1nojy4eHHOro ruipoKCH/ia B
KucsoTax; 1) B3aumojencraue oxcuaa Meau (1) ¢ cepHO# KHCIOTOM Npy HArpeBaHHy;
€) pasjio)KeHue nepMaHraHata Kajus; 5K) pa3jiokeHue MepoKCHIa BOJAOPOa ¢
ITOMOIIBIO JIMOKCH/IA MapraHia ¥ Karajassl KapTodesisi iiid MOPKOBH; 3)
B3aUMOJIefiCTBUE pa30aBIeHHBIX KUCJIOT ¢ METAIJIaMHU.

JlabopaTopubie onbIThl. 16. [IpokanuBanue Meau B INIAMEHU CITUPTOBKHU. 17.
3amenieHue Meu B pactBope xJjopuza Meau (1) sxesnezom.

IIpakruyeckas pabora 2. [Ipy3Haky XHMUYECKUX peaKIIyil.

IIpeameTHbIE pe3ybTaThl 00yYeHHSE

Yuyamuiics 10KeH ymenmo.:

LI ucronp30BaTh IPY XapaKTePUCTUKE BEIIECTB MOHSTHS: «IUCTHILISIMN,
«TIeperoHKay,

«KpUCTAJNIU3ALIMs», «BBINIAPUBAHKUE», «(PUIBTPOBAHUEY», BO3TOHKA, UITH
cybnumanus», «0OTCTauBaHUe), KUCHTPUDYTHPOBAHKUEY, KXHMUIECKAs PEaKIys»,
«XMMHYECKOE YpaBHEHHEY, «PEAKIMH COCIMHEHMS», «PeaKIUi Pa3IOKeHUs,
«peaxiiu 0OMeHa», «peaKIuy 3aMeLIEHHs», PeaKlui HeUTpaau3anumy,
«IK30TEPMHYECKHE PEAKLIUNY, «IHIOTEPMUUCCKUE PEaKLIUN», KpeaKuHd TOPEHUS»,
«KaTalIn3aTophl», «PEepMEHTb», «0OpaTHMBbIE peaKiuny, KHEOOpaTUMBIE PEaKIHNY,
«KaTaTuTHYECKHE PEeaKkluuy», KHeKaTAIUTUYECKUe PeaKuny, «Psi aKTHBHOCTH
METaJJIOBY, KTUAPOITU3Y;

UllycranaBnuBarh NPUYUHHO-CIEICTBEHHBIC CBSI3U MEXIY (PU3HIECKHUMHU
CBOMCTBaMH BELIECTB

U criocoOoM pasziesieHus: cMeceid;

[1C)00BACHATD 3aKOH COXPaHEHHsI MACChl BEIIECTB ¢ TOYKH 3PEHHUST aTOMHO-
MOJIEKYJISIPHOT'O

YUCHUS;

LILlcocTaBisaTh ypaBHEeHHs XUMUUECKHUX peakliil Ha OCHOBE 3aKOHA COXPaHEHUS
MaccChl BELIECTB,;



Ul[JomucpIBaTh peaklyy ¢ IIOMOILLBIO €CTECTBEHHOrO (PyCCKOro UM POAHOI0) sI3bIKa U
sI3bIKa

XUMUH;

[ knaccuuuupoBaTh XUMUYECKUE PeaKMH 10 YUCIY M COCTaBY MCXOJHBIX
BELIECTB U MPOJYKTOB peakUuu; TerioBomy 3G pekTy; HarnpaBIeHHIO IPOTeKaAHUs
peaxiyy; y4acTHIO KaTalu3aTopa;

CJ[Jucnonp30oBaTh TaOIIMILY PACTBOPUMOCTH ISl OIPeIeIeH )T BOZMOYKHOCTH
MPOTEKaHUs peakLuii 0OMeHa; 3NeKTPOXUMUYECKUH psifl HANIPSHKEHU N (aKTUBHOCTH)
METaJIJIOB JJIsl OIpeiesIeHUs] BO3MOXKHOCTH MTPOTEKAHUS peaKkui MeXy MeTallJlaMu U
BOJIHBIMU pacTBOPaMM KHUC-

JIOT U COJIEH;

U [JnabmoaaTh ¥ ONUCHIBATD NPU3HAKKU U YCIIOBHS TCUCHUS XMMUYECKUX PEaKLui,
JleJlaTh BBIBO/Ibl HA OCHOBAHUM aHaJIn3a HAOJIOICHUN 32 9KCIIEPUMEHTOM;

LU npoBOAMTE pacyeTsl 10 XUMUYECKUM YPaBHEHHUSIM Ha HaX0XKIEeHUE KOJIMUeCTBa,
MAacchl UJIH

o0beMa POoyKTa peakiuu 1o KOJIMYECTBY, Macce Wid 00beMy UCXOLHOTO BELIECTBa;
C MCIIOJIb30BaHMUEM ITOHSITHS «JI0JIs1», KOIJla MCXOJIHOE BEIIIECTBO JIaHO B BHUJIE
pacTBopa ¢ 3a-

JAHHOW MacCOBOM JOJICH paCTBOPEHHOIO BEIECTBA MUIIM COICPIKUT OIPEIeIICHHYIO
JIOJIO

[IPUMECEH.

MeTanpeaMeTHbie pe3yJibTaThl 00y4eHUsI

Yyauuics JOJDKeH ymems.:

Cl[JcocTaBisiTh HA OCHOBE TEKCTa CXeMbl, B TOM 4uciie ¢ ipumenenurem cpejacts UKT;
[ [JcamocTosITeNnbHO OQOPMIISTH OTUET, BKITIOUYAIOIIUKI ONUCaHUe IKCIIEPUMEHTa, ero
pe3ysbTaToOB, BHIBOJOB;

[ [Jucosb30BaTh TakoM BUJI MBICIIEHHOI'O (1/1€aIbHOI0) MOCIIMPOBAHMSI, KaK
3HAKOBOE MOJICIMPOBAHKUE (HA IIPUMEpPE YPaBHEHUM XUMUUYECKUX PEaKLIUM);

[ paznuyaTh 00beM U CoaepIKaHUue NTOHATUH;

Ll paznmuyuats pogoBoe U BUAOBOE MOHATHS;

[l ocy1ecTBiIsiTh POJIOBUJI0BOE OIIPE/Ie/ICHUE [TIOHSITUH.

TEMA 5. PACTBOPEHME. PACTBOPBI. CBOMCTBA PACTBOPOB
JIEKTPOJUTOB

(19 4.)

PacrBopenue Kak (pU3MKO-XUMUYECKUH 1ponecc. [Tonsitue o rujiparax u
Kpuctayoruaparax. Pactsopumocts. Kpubie pacTBOpUMOCTH KaK MOJIENb
3aBUCUMOCTH PaCTBOPUMOCTH TBEP/LIX BEIIECTB OT Temneparypsl. Hacsienusie,
HEHACBILEHHBIE M IIePeChIlleHHbIe PACTBOPHI. 3HAUEHHUE PacTBOPOB JUIsl IIPUPOJILI U
CeNbCKOro X03sMCcTBA.

[Tonsitue 00 AMEKTPONUTHYECKON AUCCOLMALIUN. DIEKTPOJIMTBI U HEJICKTPOJIUTEI.
MexaHu3M JUCCOLMAIUI SJIEKTPOJIUTOB C Pa3IMYHBIM XapakTepoM cBsizu. CTenenn
3JIEKTPOJIMTHUECKOH ucconuanun. CulibHble U ciiadble 2J1€KTPOJIUTEI.

OCHOBHBIE MTOJIOKEHUS] TEOPUU DIIEKTPOTUTUYECKON Aucconanuu. loHHbIe
ypaBHEHUs

peakiui. Peakiiuu oOmeHa, uiyiye 10 KOHIa.

Knaccudukaums MOHOB U UX CBOWCTBA.

Kucnotsl, ux xinaccudukauus. Juccounanusi KUCIOT U UX CBOWCTBA B CBETE TEOPUH
3JIEKTPOJIMTHYECKON Aucconatuu. MoJiekyssipHble ¥ HOHHBIE YpaBHEHHUs pEaKLIUH.



BzanmozencTBre KUCIIOT ¢ MeTalIaMy. DJIeKTPOXUMHUYECKUM psiji HATIPsKEHU
MeTalIoB. B3aumMoaeicTBre KHCIOT ¢ OKCHIaMH METaIOB. B3auMoneiicTBIE KUCIOT
C OCHOBaHHUSIMHM — PeaKilys HedTpaiu3auuu. BzanMoielicTBre KUCIOT ¢ COMSIMH,
Hcnonp3oBanue TabauLbl PACTBOPUMOCTH ISl XapaKTEPUCTUKUA XMMUYECKUX CBOHCTB
KHUCJIOT.

OcnoBanus, ux xiaccudukanms. [lucconmanus OCHOBAaHMI U UX CBOMCTBA B CBETE
TEOPHH IIEKTPOIATUUECKOMN Iuccoumau. B3aumMoaecTBre OCHOBAHUM C COMISIMH.
Vcrionb30Banue TabIuLbl PACTBOPUMOCTH VISl XaPaKTEPUCTUKH XMMUYECKUX CBOMCTB
OCHOBaHUWH. B3auMoelicTBHe 11em0ueli ¢ OKCUIaMU HeMeTaJIOB.

Coun, uX AMCCONMALMS U CBOMCTBA B CBETE TEOPUH DIIEKTPOIIUTHYECKOI
JIUCCOLTHAIIMH.

Baumozencrsue coeli ¢ MetamtaMu, 0COOCHHOCTH 3THX peakiuii. BzaumoeiicTare
coJiel ¢

cossimu. Micrionb3oBanue TabIULbI pACTBOPUMOCTH ISl XaPAKTEPUCTUKH XUMHUECKUX
CBOMCTB

COJIeH.

OGoOuienue cBejieHUi 00 OKCH/ax, X KIaCCU(DUKALMU ¥ CBOWCTBAX.

['enerryeckue psijibl MeTala U HeMeTasIa. ['eHeTH4ecKas CBA3b MEX/Ly KJIacCaMu
HEOPraHUYeCKUX BElLECTB.

OxucIUTeIbHO-BOCCTAHOBHTEIBHBIE PEAKIIUMY.

Onpejienienne crernieHell OKMCICHUS JUIs 2JIEMEHTOB, 00pa3yIoIIuX BELIECTBA PAa3HBIX
KyaccoB. Peakunu HOHHOro 0OMeHa M OKUCIMTEIbHO-BOCCTAHOBHUTEIbHEIE PEAKIIUH.
OKHUCIUTENh ¥ BOCCTAHOBUTEIb, OKUCIICHHUE U BOCCTAHOBIICHHUE.

CocraBiienure ypaBHEeHHH OKUCINTEIHLHO-BOCCTAHOBUTENILHBIX PEAKIAM METOI0OM
JJIEKTPOHHOTrO OanaHca.

CpolicTBa MPOCTHIX BELICCTB — METAJLIOB U HEMETAUIOB, KUCIIOT U COJell B cBeTe
OKHMCJIMTEJIbHO-BOCCTAHOBUTEIILHBIX PEaKIIUid.,

Jdemoncrpanuu. VicnbiTaHue BeIecTB U UX paCTBOPOB Ha JJIEKTPOIPOBOHOCTD.
3aBMCHUMOCTD 2JIEKTPOMPOBOAHOCTH YKCYCHOM KHUCIIOTBHI OT KOHIEHTpaluu. JIBrmKenue
OKpallleHHBIX

MOHOB B 3JIEKTPHUYECKOM I10J1e. B3aumojieiicTBre IMHKA C CepOii, COJISTHOW KUCIIOTOM,
XJIOpHUIOM

menu (II). 'openne maruus. BzanmopelcTBre XJIOpHOH ¥ CEPOBOAOPOIHON BOIBI.
JlaGopaTopubie onbIThl. 18. B3aumoelicTBre pacTBOPOB XJIOpU/Ia HATPHSI U HATPATa
cepebpa.

19. Ilonmy4enre HepacTBOPUMOro rUAPOKCHIA U B3AUMOACHCTBUE €r0 ¢ KUCIIOTaAMH.
20. B3aumoaeiicTBHEe KUCIIOT ¢ OCHOBaHHUSIMH. 21. B3aumoneiicTBre KUCIIOT C
OKCHUJIaMU MeTaJIoB. 22. B3auMojielicTBHe KUCIIOT ¢ MeTaiuiaMu. 23. Bzaumoieiicteue
KHUCIIOT ¢ consimu. 24. B3aumoelicTBue meoveii ¢ kuciaoraMu. 25. B3aumopaeiicteue
LLIeJI0OYUEH ¢ OKCH1aMU HeMeTau1oB. 26.B3anMoaeiicTBre mieiioyeii ¢ coysimMu. 27.
Ilonmyuenue 1 cBOMCTBa HEPACTBOPUMBIX OCHOBaHU. 28. B3auMoneicTBiHe OCHOBHBIX
OKCHJIOB ¢ KucJioTamu. 29. B3aumoeiicTBie OCHOBHBIX OKCHJIOB ¢ BOJ10M. 30.
B3aumoneicTBre KMCIIOTHBIX OKCUAOB O ienodamMu. 3 1. BzaumoaeiicTBue
KMCJIOTHBIX OKCHJIOB C BOJIOW. 32. B3auMojielicTBHE coJieli ¢ KuciaoTaMu. 33.
B3aumopeticreue conei ¢ menouamu. 34. Bzaumo ieiictsue coliell ¢ coyismu. 35.
B3aumoeicTBre pacTBOPOB coJieli ¢ MeTallJlaMH.

IIpakTHueckue pa6oTel. 3. [Ipurorosienue pacTBopa caxapa U pacueT ero MacCoBON
J10J11 B pacTBOpe. 4.Pelienue sKkCriepuMeHTaIbHbIX 3a1a4.



Ilpeamernble pe3ybrarsl 06yueHus

Yuammiics fomken ymemo:

L Llucrionp308ath Py XapakTePUCTUKE MPEBPAIeHH T BEIIECTB TOHSTHSL: «pacTBopy,
«OJIEKTPOTTHICCKAs IMCCOLUALIS, «DJIEKTPOIIUTEL», KHEINEKTPOJIUTEDY, KCTEIIEHD
ANCCOLHALUI, «CUIILHDIC 3JICKTPOJIUTED), «C1a0bIe IEKTPOIUTEI», «KATHOHBIY,
«aHUOHBI», KKUCJIOTBL?, KOCHOBAHUSD), «COJIMY, KMOHHBIE PEAKI[MN,
«Heconeodpasyrouue OKCUIbI», «COIe00pasyIoNue OKCUIBDY, KOCHOBHBIE OKCHUBDY,
«KHCJIOTHBIC OKCHIBI», «CPEIHUE COJI», KKUCIIBIE COJINY, OCHOBHEIE COJINY,
«PCHETHYECKUH S, KOKHCIUTEEHO-BOCCTAHOBUTELHBIC PEAKIIHI, KOKHCITHTEbY,
«BOCCTAHOBUTEJIBY, KOKUCIEHHUE), «KBOCCTAHOBIECHUE,

LILlomuceiBaTh pacTBOpeHHe KaK (PU3MKO-XUMUYECKHI IIpoIecc;

LU MnmocTpupoBaTh NpUMepamMi OCHOBHBIE TOJI0KEHHUS TCOPHH 9JIEKTPOJIATAYECKOM
JAMCCOLIMAllMK; FCHETHYECKYIO B3aUMOCBSI3b MEXK]y BELIecTBaAMHU (IIPOCTOE BEIECTBO
— OKCHUJl — TUAPOKCH]I — COJIb);

[ xapakrepu3oBaTh o0L1e XUMUYECKHE CBOMCTBA KHCIIOTHBIX U OCHOBHBIX OKCHUJIOB,
KHC-

JIOT, OCHOBAHHH U COJIEH C NO3MIIMI TEOPUH 3IIEKTPOJIUTHYECKON JINCCOLUALIUM;
CYLLHOCTh

JIEKTPONIMTHYECKOH JAMCCOLMALIMY BEILIECTB ¢ KOBAICHTHOM MOJISAPHON U HOHHOI
XMMHYECKOH CBSI3BI0; CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIyil;

U L puBOJIMTE PUMEPBI PEAKIIMiA, 10/ITBEPIKJAIOIIMX XUMAYECKHE CBOMCTBA
KHCJIOTHBIX ¥ OCHOBHBIX OKCHUJIOB, KHCJIOT, OCHOBAHUH U COJIEH; CYIIECTBOBAHHUE
B3aHMOCBSI3H MEX/1y OCHOBHBIMH KJIaCCAMU HEOPraHUYECKHUX BEIECTB;

LU kaccupuuuposarh XMMUYECKHE PEAKLMH 110 «M3MEHEHUIO CTeIIeHel OKHCIIeHHs
9JIEMEHTOB, 00pa3yIOIUX pearupyronre BELIeCTBaY;

LILcocTaBisaTh ypaBHEHHS SJIEKTPOTUTUYECKOM JUCCOLMALMY KUCIIOT, OCHOBAHHM U
coJIei;

MOJIEKYJISIPHBIE, I10JIHbIE ¥ COKPAILCHHbIE HOHHBIE YPABHEHUS peaKIIUil C y9acTHEM
SJICKTPOJIUTOB; YPABHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTEIbHbBIX PEAKIUM, UCIIONE3YSI
METOJ 3JIEKTPOHHOr0 Oajianca; ypaBHeHHs Peakiiid, COOTBETCTBYIOIMX
I10CJI€/10BaTeIbHOCTH («LEIOYKe» ) [IPpeBpaIllCHUIl HEOPraHUYECKHUX BEIIECTB
Pa3IU4YHbIX KJIACCOB;

L LonpenessiTe OKUCIUTENb U BOCCTAHOBUTENb, OKHCJIEHHE U BOCCTAHOBJICHHE B
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKLIHSX;

[J[ycraHaBiuBaTh IPMYMHHO-CJIC/ICTBEHHBIE CBSI3M: KJIACC BEIECTBA — XUMHUYECKHE
CBOMCTBA

BEILECTBA; HAOJIIOATh ¥ ONKMCBIBATH PEAKIIMK MEXKIY JICKTPOIHTAMH C TOMOILIBIO
€CTECTBEHHOI'O (PYCCKOIrO WM POJHOIO) SI3bIKA U I3bIKA XMMUMU;

[ LpOBOAKTE OMBITHI, TOATBEPIKAAIOLIHE XMMUYECKHAE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYeCKUX BELICCTB.

[JJobpamarses ¢ 1abopaTopHbiM 000pyIOBAHHEM U HarpeBaTeIbHLIMU IPHOOPaMU B
COOTBETCTBHHM C IIPABUIIAMHU TEXHUKH 0€3011aCHOCTH;

L] [JHabmro1aTh 3a CBOMCTBAMMU BEIIECTB U SIBJICHUSIMU, TIPOUCXOASALIUMHU C
BELIeCTBAMM;

LI [JoruchiBaTh XMMUYECKHUI 9KCIIEPUMEHT C TOMOLIBIO €CTECTBEHHOrO (PYCCKOro MM
POAHOTO)

A3bIKA U sI3bIKA XUMHUH;

L renath BBIBOJIBI IO pe3yJibTaTaM IPOBEAEHHOTO SKCIIEPUMEHTA.



Meranpeamernpie pe3yjbTarhl 00y4eHHsI

O Yyamuics 10IKeH yymems.

L[] nenaTe MOMETKH, BBIITUCKU, IUTUPOBAHUE TEKCTA;

Ll [JcocTaBnsiTe JOKIAI;

CI[JcocTaBiATh HA OCHOBE TeKCTa rpa)uKy, B TOM YUCIE C IPUMEHEHUEM CPEJICTB
UKT;

LI LJBaieTs TaKUM BHIOM HU3JI0KEHUS TEKCTA, KaK pacCyKAeHUE;

Ll [Jrcrmosib30BaTh TAaKOW BU MBICIGHHOIO (M1ealbHOI0) MOJASIUPOBaHUS, KaK
3HAKOBOE MOJIeNIUpOBaHMe (Ha IpUMepe YpaBHEHUH peakii [UCCOUUaliy, HOHHBIX
ypaBHEHUHN peakiui, MOJypeakiui OKUCIICHUSI-BOCCTAHOBIICHUS );

[l [pa3nuyaTe KOMIIOHEHTHI 10Ka3aTesIbCTBa (TE3UC, apryMeHThI U popmy
JI0Ka3aTesbCTBa);

L LJoCyIIeCTBIISITh IIPSAMOE UHYKTUBHOE JI0Ka3aTelIbCTBO;

Clonpenensats, cXoas U3 yueOHOM 3a1auu, HeOOXOAUMOCTh HEIIOCPEICTBEHHOIO
UJIU OTIOCPENOBAHHOIO HAOJIIOIeH NS,

[ [JcaMocTOosITENbHO (POPMHUPOBATE MPOrpPaMMy SKCIIEPUMEHTA.

Pesepsunoe Bpemst —24.

TPEBOBAHMUS K YPOBHIO ITIOATI'OTOBKH BbIITY CKHUKOB.

BbInYCKHHK HAYYHTCSH:

* OIIMCBIBATH CBOMCTBA TBEP/IBIX, KUJIKHUX, rA3000pa3HbIX BEUIECTB, BBIACIISIS UX
CYLLECTBEHHBIE [IPU3HAKH;

* XapaKTepU30BaTh BELECTBA [10 COCTaBY, CTPOCHUIO U CBOMCTBAM, yCTaHABIUBATD
[IPUYHUHHO-CIICICTBEHHBbIE CBA3M MEX/Y JaHHBIMHU XapaKTepUCTHKaMH BellleCTBa;
* PacKpbIBaTh CMbICII OCHOBHBIX XUMUYECKUX ITOHSITUH «aTOM», KMOJIEKYJIa»,
«XUMHMYECKHUH DJIEMEHT», KIIPOCTOE BEILIECTBOY, «CI0XXHOE BEILIECTBOY,
«BAJICHTHOCTDY, UCIIOJIBL3Ysl 3HAKOBYIO CUCTEMY XUMUH;

* n300pakaTh COCTaB IPOCTEHIINX BEILIECTB C IIOMOIIIBI0 XUMHUYECKUX (GOpMyJI U
CYLIHOCTb XMMHUYECKUX PEaKLUi ¢ IOMOLIBIO XUMUYECKUX YPaBHEHUH;

* BBIYUCIIATE OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MAcChl BELLIECTB, a TAKKE
MacCOBYIO JIOJII0 XMMHUYECKOI0 3JIEMEHTA B COSUHEHUSIX ISl OLIEHKU UX
[IPaKTUYECKOW 3HAYUMOCTH;

* CPaBHMBATH I10 COCTABY OKCHJIbl, OCHOBAHUSI, KUCIIOTBI, COJIHU;

* KJIaCCU(PUIUPOBATH OKCH/IBI U OCHOBAHMUS 10 CBOMHCTBAM, KUCIIOTHI M COJIH T10
COCTaBy;

* [10JIb30BATHCS J1a0OpPaTOPHBIM 000PY/I0BAHMEM U XUMUYECKOM 110CY JI0H;

* IPOBO/IUTH HECJIOJKHbIE XUMUYECKUE ONBITHI ¥ HAOIIOACHHS 32 U3MEHEHUIMHU
CBOMCTB BELIECTB B MPOLECCEe UX MpeBpalleHuit; cobMonaTh npaBuila TEXHUKU
0e301acHOCTH I1pU IIPOBEIeHUK Ha0JIt0/IeHUH U OIIBITOB;

* pa3jiuyuaTh SKCIEPUMEHTAIBHO KUCIOThI U WIETOYH, MOJIb3YSICh HHIUKATOPAMMU;
0CO3HaBaTh HEOOXOAUMOCTEH cOOOAeHuUsI Mep 6e30n1acHOCTH ITPU OOpaLIEeHUH ¢
KHUCJIOTAMHU U 111eJI0YaMH.

* pacKpbIBaTh CMBICI Ileprouyeckoro 3akona Jl. M. Menjeneesa;

* OIIMCHIBATh U XapaKTepUu30BaTh TAOIUYHYIO (POPMY NEPUOAUYECKON CUCTEMBI
XUMUYECKHUX JIEMEHTOB;




* XapaKTepHU30BaTh COCTAB &TOMHBIX sIEP U paclpelelieH|ue YUCIia 3JIEKTPOHOB 10
SJICKTPOHHBIM CJIOSIM @TOMOB XHMHUYECKHX 3JIEMEHTOB MaJIbIX IIEPHOIOB
TIEPUOJIMYECKON CUCTEMBI, @ TAKIKe KaJIusl U KaJlbLUs,

* pa3invaTh BUABl XUMHYECKOM CBSI3U: MOHHYIO, KOBAJIGHTHYIO MOJISIPHYIO,
KOBAJICHTHYIO HETIOJISPHYIO M MEeTaJUTHYECKYIO;

* ©300paxaTh 3J1€KTPOHHO-UOHHBIE (POPMYJIbI BELIECTB, 00pa30BaHHBIX XUMUYECKUMH
CBSI3SMU Pa3HOIro BUJA;

* BBISB/IATEH 3aBUCHMOCTb CBOMCTB BEILECTB OT CTPOCHHUS UX KPUCTAILIIMUECKUX
pelETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHLIX, METAINIHYECKUX;

* XapaKTepu30BaTh XUMHYECKHUE 3JIEMEHTBI M UX COCJIMHEHUS HAa OCHOBE I10JIOXKEHUS
DJIEMEHTOB B ITEPHOJIMYECKON CUCTEME U OCOOEHHOCTEH CTPOEHHS HX ATOMOB;

* XapaKTepu30BaTh HAYYHOE U MHPOBO33PEHYECKOE 3HAYCHHE NTEPHOJUYECKOro 3aKOHa
U [IEPUOJIMYECKON CUCTeMbl XUMHUYecKuX 3jiemeHToB /1. Y. Menjieneena; ® 0ObsICHITh
CYTb XMMHUYECKHUX IPOLIECCOB ¥ UX NMPUHLMUITUATIBHOE OTIMYUE OT (PU3HYECKHUX;

* Ha3bpIBaTh NIPU3HAKHK ¥ YCIIOBUS IPOTEKAHMUS XUMHUYECKUX PeaKLIHii;

* YCTaHABJIMBATH IPUHAICIKHOCTE XUMHYECKON peaky K OIpeIeIEHHOMY THILY I10
OJIHOMY M3 KJIACCU(DHKAIIMOHHBIX PU3HAKOB: 1) 110 YKCIIy U COCTABY MCXOHBIX
BEILECTB U MPOAYKTOB peaKiMu (peaKLUy COSUHEeHUs], Pa3JI0KEHMUsI, 3aMEILEHHs 1
oOMeHa); 2) 1o BBIAETICHHIO WK ITOTIOMIEHHIO TEIUIOTHI (PeaKMu 9K30TePMUYECKHE U
3H/I0TEPMHUYECKUE); 3) 110 U3MEHEHUIO CTEIICHEH OKMCIEHNS XUMUYECKUX IEMEHTOB
(peakiu OKUCIIUTENIbHO-BOCCTAHOBUTEIIBHBIE); 4) 110 00paTUMOCTH IIpoliecca
(peakiuu oOpaTuMble U HeoOpaTUMBbIE);

* COCTaBJISITh YPaBHEHHUsI DJIEKTPOJIUTHYECKON AUCCOLMALIMN KUCIIOT, IIeI0YeH, Colleli;
II0JIHbIE M COKpAILIEHHBIE MOHHBIE YPABHEHUS peakifii oOMeHa; ypaBHEHHUs
OKHCJIMTEJIbHO-BOCCTAHOBUTENBHBIX PeaKLIMii;

* IIPOrHO3UPOBATH MPOAYKTEl XUMHUECKUX peaklui 1o popmynaM/Ha3BaHUAM
MCXOJIHBIX BELIECTB; ONPEJIEIsTh UCXOHBIE BelecTBa 110 (hopmysiam/Ha3BaHUSIM
IIPOAYKTOB peaKiuu;

* COCTaBJISAITh YPAaBHEHHMS PEAKLUH, COOTBETCTBYIOLIUX MOCIIEIOBATEIEHOCTH
(«uernouke») NpeBpaleHHi HeOPraHHYECKUX BEIIECTB Pa3IMuHBIX KJIaCCOB;

* BBISABJIATH B IIPOIIECCE IKCIIEPUMEHTA IIPU3HAKH, CBUJIETEIILCTBYIOLIUE O IIPOTEKAHUH
XMMHUYECKOW peaKiuu;

* IPUTOTOBJISITE PACTBOPLI C ONPEAESTIEHHON MaCCOBOM J10JIel pacTBOPEHHOTO
BCLICCTBA,;

* OIIPEJIEJIATH XapaKTep Cpelbl BOJHBIX PACTBOPOB KUCJIOT U IEJI0Yel 110 U3MEHEHHIO
OKPAaCK{ UHAUKATOPOB;

* IPOBOJIMTH KAYECTBEHHBIE peaKlUU, IOATBEPKAAIOIINE HAJTUYUE B BOAHBIX
pacTBOpax BELIECTB OT/CIbHBIX HOHOB

* ONpeJeNATh IPUHAIJIEKHOCTh HEOPraHUYECKUX BELIECTB K OJTHOMY M3 H3yYeHHBIX
KJIACCOB/TPYII: METAJIJIbl ¥ HEMETAJUIbl, OKCHIIBI, OCHOBAHUSI, KUCJIOTEI, COJIH;

* COCTABJISATH (POPMYJIbI BEIIECTB 110 MX HA3BAHUSIM;

* OIIPEJIEJISATh BAJICHTHOCTD U CTEIIEHb OKUCJICHHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBIIATH (DOPMYJIbI HEOPTaHUYECKHX COEAMHEHUH 10 BAJEHTHOCTSIM U CTENEHSIM
OKHCJICHHS 5JIEMEHTOB, & TaK)Ke 3apsiiaM UOHOB, YKa3aHHBIM B TaOJIHIIE
PacTBOPUMMOCTH KHUCJIOT, OCHOBAaHUM U COJIEH;

* OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHMsI (PU3MIECKUX U XUMUUIECKUX CBONCTB
MPOCTHIX BEIIECTB (METAJIOB U HEMETAIIJIOB) M UX BBICLIMX OKCHI0B, 00pa30BaHHBIX
9JIEMEHTAMH BTOPOI'O U TPETHEro NepPHOJIOB;



* Ha3bIBaTh OOIME XUMUYCCKHE CBOMCTBA, XapaKTepHBbIE ISl TPYII OKCHIIOB:
KHCIIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOLIME XUMHUYECKHE CBONCTBA, XapaKTEPHBIE JUIsl KAXKIIOT0 U3 KIIACCOB
HEOPraHUYEeCKUX BELECTB: KUCIIOT, OCHOBAHMH, COJIEH;

* IPUBOJAUTH PUMEPDBI peakui, OATBeP)KAAIOMIUX XUMHYECKHIE CBOMCTBA
HEOPraHUYE€CKUX BEILECTB: OKCUJIOB, KUCIIOT, OCHOBAHHH M COJIEH;

* OIIPEJETISITh BeIIeCTBO-OKUC/IUTENb U BELIECTBO-BOCCTAHOBUTE/Ib B OKUCIIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEeaKIIUsX;

* COCTABJIATE OKHCIIUTENIbHO-BOCCTAHOBUTENBLHBIN Oatanc (U1 H3yYeHHBIX peaKiuii)
10 MPEeJIIOKEHHBIM CXEMaM peaKluii;

* IPOBOJMTH J1JaOOPATOPHBIE OIBITHI, MOATBEPIKAAIOIINE XMMUYECKUE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

BrinycKkHHK NOJYYHT BO3MOKHOCTH HAYYHTHCSH:

* IPaMOTHO 00paIlaThLCs C BEIIeCTBAMH B IOBCEIHEBHOMN KU3HU;

* 0OCO3HABATH HEOOXOAUMOCTb COOIIONCHHUS TTPABHII IKOJOTHYEeCKH 6€30acHOro
MIOBEJICHHUS B OKPYIKAIOIIEH IIPUPOHOM cpejie;

* IOHUMATh CMBIC]I ¥ HEOOXOAUMOCTE COOJIFOICHHS TIPEANUCAHNI, TIPEe/IIaraeMbpIX B
MHCTPYKIHSAX IO UCITOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH U JIP.;

* MCII0JIb30BaTh IIPUOOPETEHHBIE KIIFOUEBbIe KOMIIETEHTHOCTH IIPU BBITIOJHEHUH
MCCIIe/I0BATEIILCKUX ITPOEKTOB 10 3Y4YE€HHUIO CBOMCTB, CIIOCOOOB OJIyYEHHSs U
pacro3HaBaHusl BEILIECTB;

* pa3sBUBaTb KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, UCTIOIB3YsI CPECTBA YCTHOM U
IMUCbMEHHOH KOMMYHHUKAIIMH [IpY paboTe ¢ TeKCTaMu yuyeOHUKA U JOTOJIHUTEILHON
JIATePaTypoH, CIIPaBOYHBIMH TaOIUIIAMH, IIPOSIBIISITE TOTOBHOCTD K YBAXKEHUIO HHON
TOYKH 3PEHUS NIPU 00CY)KICHUM pe3yJIbTATOB BLIMOJTHEHHON paboThI;

* 00BEKTUBHO OLIEHUBATH MH(OPMAIIKIO O BeleCTBaX U XMMHUYECKUX ITPOIECCaX,
KPUTHUYECKH OTHOCHTHCSI K I1CEB/IOHAYYHON MH(OpMaLUU, HeI00pOCOBECTHOM
pekiiame, Kacarolencst UCII0JIb30BaHUS Pa3/IMYHbIX BEILECTB.

* 0CO3HaBaTh 3HAYCHHUE TCOPETUUCCKUX 3HAHUN IUIsl MPAKTHYECKON AesTeIEHOCTH
4EeJIOBEKA;

* OMHKCBIBATH U3Y4YEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSISl JIOTHKY CHCTEMHOI'O
aHa/u3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX ePUOANIECKON CUCTEMBI XUMHYECKUX
3JIEMEHTOB JUlsl OOBACHEHUS U IIPE/BUJICHUS] CBOUCTB KOHKPETHBIX BELIECTB;

* pa3BMBATh HHPOPMALMOHHYIO KOMIIETEHTHOCTH ITOCPEACTBOM YIUTYOJIEHUs 3HAHUMN
00 UCTOPUH CTAHOBJICHHS XUMUYECKOM HAYKH, €€ OCHOBHBIX MTOHATHH,
[IEPUOJIMYECKOr0 3aKOHA KaK OJIHOIO M3 BaXKHEHIIUX 3aKOHOB IIPUPOJIBI, a TAKIKE O
COBPEMEHHBIX JOCTHKEHHUSIX HAYKU U TEXHUKH.

* COCTaBJIATH MOJICKYJISIDHBIE U IOJIHbIC HOHHBIC YPaBHEHUS 10 COKPAIIEHHBIM
HWOHHBIM YpaBHCHUSIM;

* IPUBO/IUTH IIPUMEPBI PeaKIUH, [10ITBEPXK/ALOIIUX CYIIIeCTBOBAHUE B3aUMOCBSI3H
MEX/ly OCHOBHBIMU KJIaCCAMU HEOPraHUYeCKUX BelleCTB;

* IPOTHO3UPOBATE PE3yJILTATEl BO3ACHCTBHS pa3jMYHbIX (PaKTOPOB HAa U3MEHEHHE
CKOPOCTH XMMUYECKOH peakiuu;

* IPOTHO3UPOBATDH PE3YJILTATHI BO3JICHCTBUS PA3IMUHBIX (DAKTOPOB Ha CMEIlIEHHE
XMMHYECKOr0 paBHOBECHSI.

* IPOrHO3MPOBATHL XMMHYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHS;




* IIPOTHO3HPOBATEL CIIOCOOHOCTD BCILICCTBA ITPOSBJISITE OKUCIIHUTEILHBIE UITU
BOCCTAHOBUTEJIbHBIEC CBOHCTBA C yqéTOM CTEIeHEH OKHUCIICHUS SJIEMCHTOB, BXOOSIIIHUX
B €I'0 COCTaB;

* BBIABIISITH CYILIECTBOBAHUE N'EHETUYECKOUN B3aUMOCBSI3HU MCXKY BelleCTBaMHU B psany.
IIPOCTOE BEIUIECCTBO — OKCHI — F'UAPOKCHI — COJIb;

¢ OPraHMU30BLIBATE, [IPOBOJUTE YUYEHUYECKHE IIPOCKTHI 110 UCCIIEJIOBAHUIO CBOMCTB
BEILIECTB, UMEIOIIIMX BaXKHOE IIPAKTHYECKOE 3Ha4YeHue,

Onucanue yueGHo-MeTo1HUECKOI0, MaTepUaJIbHO-TEeXHHYECKOro H
HH(POPMAUHOHHOTO o0ecnieueHust 00Pa30BaATEILHOIO npouecca.
Harypanbnple o6wbextni. Harypanbubie 06bekTsl, UCIIOJIb3YE€Mble B OOydYeHHH
XUMHH, BKIIOYAIOT B Ce0sl KOJUIEKIMH MHHEPAIOB U TOPHBIX IIOPOX, METAIOB U
CILIaBOB, MHHEPAIbHBIX YJAOOpeHMH, IulacTMace, KaydyKoB, BOJIOKOH M T. I
OsHakomileHHe ydamuxcss ¢ 06paslaMi HCXOIHBIX BELIECTB, IOIYIPOAYKTOB H
FOTOBBIX H3JCMH IO3BOJISIET MOJYUTh HAMVIAAHOE MPENCTABIEHHE 06 HTHX
MaTepualaX, WX BHEIIHEM BHJC, & TaKKe O HEKOTOPBIX (DU3MYECKUX CBOMCTBAX.
3HauuTeNbHBIe  Y4eOHO-IIO3HABATE/ILHBIE  BO3MOJKHOCTM  HMEIOT KOJUIEKIIHH,
U3TOTOBJICHHBIE caMHUMK OOyyarommmucs. IlpeaMersl st TakuX — KOJIEKIHi

COOMpAOTCst BO BpeMsi 9KCKYPCHH U JAPyTruX BHEYPOYHBIX 3aHSITHH.

Kostekuuu nenons3yiores TobKO JUisi 03HAKOMJIGHHMS yYaIiXCsl ¢ BHEITHUM BHIOM U
(pusrueckuMU CBOMCTBAMM H3y4aeMbIX BELIECTB H martepuanoB. Jlis nposenenus
XUMHUYECKUX OIBITOB KOJUIEKIIMK HCIIOJIB30BATh HEJIb3.

XHMHYEeCKHE PeaKTHBbI H MaTepuajbl. OOpalcHHEe CO MHOTMMH BEIIECTBAMU
TpebyeT CTPOroro CoOUIOAEHMs IPaBUJI TEXHUKH GE30IaCHOCTH, OCOOEHHO 1pu
BBIIIOJTHEHHM  ONBITOB ~ CaMHUMHM  ydamumucs. Bce  HeoOXomumble — Mepsl
NPEAOCTOPOIKHOCTH yKa3aHbl B COOTBETCTBYIOMIMX JIOKYMEHTaX M HMHCTPYKIHAX, a
TAKXKe B IIOCOOUSX JUISl yUUTeNIeH XUMUMU.

HauboJiee yacTo ucnosnb3yeMble peakTuBbl U MaTepHAIIBL;

1) IPOCTBIC BELIECTBA - MEJb, HATPUH, KalbLMH, aTIOMUHUN, MArHui, eneso,
[IMHK, cepa;

2)  oxenupl — meau (IT), kanbiys, sxenesa (111), maraus;

3) KHUCJIOTHI - COJIsIHAsI, CepHasl, a30THasl;

4)  ocHOBaHMs - TMJPOKCH HATPHUS, TUAPOKCUJ] KANBIHS, THAPOKCU Oapust, 25%-
HBIH BOJHBIA pacTBOp aMMHAKA;

5) conmu - xuopuabl Harpusi, meau (II), xenesa(Ill); HuTparsl kanus, Hatpus,
cepebpa; cymnbarel menu(Il), xenesa(ll), xenesa(lll), antoMuHHs, aMMOHUS, KaJlus,
OpoMuz HaTpus;

6)  OpraHMYecKHe COeJMHEeHWs - Kpaxmaj, IJIMIUPHH, YKCYCHAsl KMCJIOTa, METH-
JIOBBIH OpaHKeBbIH, (PeHonpTaNenH, TaKMyC.

Xumuyeckas jJabopaTopHasi nocyaa, annapaTel u npubopbl. XuMHYecKas nocyaa
MOApAa3sAeNAeTCss Ha JBE TIPYINNbl: Ul BBIIOJHEHHWS ONBITOB YYalllUMHCH U
JIEMOHCTPALIMOHHBIX OIIBITOB.

[Tpubopsl, anmapaTsl ¥ yCTaHOBKH, UCIIOJIb3yeMble HA YPOKAX XMMHH, NOAPA3/EIISIOT
Ha OCHOBE NPOTEKAIOUMX B HUX (PU3MYECKUX U XMUMHYECKHX MPOLIECCOB C y4acTHEM
BEILECTB, HAXOJISIIIMXCS B Pa3HbIX arperaTHbIX COCTOSHHUSIX:

1) npuGopsl s paboTel ¢ rasamm - HosydeHue, COGMpAHME, OUMCTKA, CyLIKa,
NIOTJIOMIEHHUE I'a30B; peakluyu MeX/1y MOTOKAMH 'a30B;



2)  anmapaThl W NPUGOPBI JUIS ONBITOB C JKHIKAMH W TBePABIMH BeLIECTBAMHU -
[IEPETOHKa, (PUILTPOBAHME, KPUCTAIIM3ALHS; [IPOBEACHHE peaKiiii MeXIy TBEp/IbIM
BELICCTBOM M XKU/IKOCTBIO, HUIAKOCTBIO U KUJIKOCTBIO, TBEPBIMHU BEIIECTBAMM.

Bre sToit knaccudukanmm HaxomsTes ABe IpyIIibl yueOHOM anmapaTypsi:

). nns W3ydeHus TEOPETHYECKMX BOIPOCOB XHMHH - WIITFOCTPALUs  3aKOHA
COXPAHCHHIST  MacChl BCIIECTB, JIEMOHCTPALMS 3JIEKTPOIPOBOAHOCTH DPACTBOPOB,
AICMOHCTPALIMSA IBHXKCHHSI MOHOB B DJICKTPHYECKOM MOJIE; Ul U3YYEHHUS] CKOPOCTH
XUMHYECKOH peakiuy U XUMHIECKOTrO PAaBHOBECHSL,

2). Ui WUNOCTPAlMM  XMMHMYECKHX OCHOB 3aBOJCKHX CHOCOGOB ITOJTy YeHHUSI
HEKOTOPBIX BEIIECTB (CEPHOM KUCIIOThI, aMMMAKa U T. I1.).

Bernomorarenshyio ponb  urpaior usMepurelsHble HarpeBaTelibHble TPUOOPEI,
paslIinYHbIe NPHUCIIOCOOJICHHUS TSI BBITOJIHEHUS OMBITOB.

Mojaenn. OObexTaMy MOJEIUPOBAHUS B XUMMH  SBIISIOTCS aTOMBI, MOJIEKYJIbI,
KpUCTaJllbl, 3aBOACKME anmapaTel, a TaKKe IPOMCXO[SIUME HPOLEcchl. B
IpENo/IaBaHki XUMHUHU KCIOJIb3YIOTCS MOJEJM KPHCTAUIMYECKUX DPELIeTOK aiMasa,
rpadura, cepol, Qocdopa, oxcuma yriaepoma(IV), uona, Keseza, MeIM, MarHusl.
Habope! Mozieneii atomMoB Jiist cocTaBiieHus mapocTepKHEBbIX MOIeIeil MOJIEKYJI IIpH
U3YYEHUH OPraHUYeCKOU XMMHH.

Yyebubie mnocobusi ma mneyaTHoii ocnose. B nporecce 00yuyeHHs] XUMHH
MCIIOJIB3YIOTCSI ClIe/lyIOLIHE TalbJIM1bI IIOCTOSIHHOT'O 9KCIIOHUPOBAHMSL:
«Ilepuonuueckas cucrema xummueckux snementos JI, U. MenneneeBa», «Tabnuna
pacTBOPUMOCTH  KHUCJIOT, OCHOBaHMH W  conei», «DIeKTPOXUMHYECKHH psij
HaNpsHKEHUNH METaJIOBY.

[t opraHuzanmm caMoCTOsITeIbHOM PaboThl 06yYaonmXes Ha YPOKax HCHOJIB3YIOT
pasHOOOpasHbIe NMAAKTHYECKHE MAaTePHallbl: TETPaiH Ha MeYaTHOH OCHOBE, KAPTOUKH
C 3ajaHUsMHU pPasHOM CTCNCHH TPYAHOCTH I H3Y4YeHWs HOBOTO MaTepuala,
CaMOIIPOBEPKH U KOHTPOJIs 3HAHUN YUall[uXCsl.

IKPAHHO-3BYKOBBIE CpeJACTBA 00y4YeHusl. DKPaHHO-3BYKOBbIE [OCOOHS JIeNISTCS Ha
TpH OOJIbIIKE TPYIIBL: CTATUYHBIE, KBA3UAMHAMUYHBIE U JUHAMUYHBIE, CTATHYHBIMU
9KpaHHO-3BYKOBBIMH CpPEACTBAMH OOy4YCHHUsI SABIAIOTCS AWA(UIBMBI, JHATO3UTHBEI
(Cltaijibl), eJMHUYHBIC TpaHCHapaHThl JUist rpadonpoekropa. Cepry TpaHCIAPAHTOB
[IO3BOJISIIOT UMHUTHUPOBATH JBHIXKEHHE IyTEM I10CJIe0BATEILHOI0 HAOKEHHS OHOTO
TpaHCIIApaHTa Ha JPYroH. Takve CepuM OTHOCAT K KBA3HIMHAMHUYHBIM SKPAaHHBIM
10coOUsIM.

JIMHAMUYHBIMU ~ DKPaHHO-3BYKOBBIMH  [OCOOMSIMM  SIBIISIOTCS  NIPOM3BE/ICHHUS
KHHeMarorpaga: 10KyMEHTaJIbHOI0, XPOHMKAILHOT0, MYy IbTHILTHKALMOHHOro. K 5Toii
KE IPyNIE OTHOCATCS SKPaHHO-3BYKOBBIE CpEACTBA OOyUYCHHS, JUIS TIpeIbSBICHHS
HHPOPMALMK KOTOPHIX HEOOXO/[MMa KOMITBIOTEPHAS! TeXHUKA.

Texnuueckue cpeacrsa o6y4ennsi. [Ipy KOMIUIEKCHOM HCTIONB30BAHHH CPEJICTB
o0yueHust Hen30eKeH BONPOC O BO3MOXKHOCTH 3aMEHBI OJHOTO MOCOOHS APYIHM,
HAIPUMEP JIEMOHCTPALMOHHOIO HJIK JJabOpaTOPHOro OIBITA €ro M300paXKeHHeM Ha
sKkpaHe. MHpopmauus, cojepxalliasicss B 9KpaHHOM MOCOOMH, IPEACTABISeT COBO
JIMLIB  OTPKEHUE pEallbHOr0 MHpa, M IO3TOMY OHA JIOJDKHA HMETh ONOpy B
4YBCTBEHHOM OIbITe 00y4arommxcs. B npoTuBHOM cityyae GOpMHUPYIOTCS HENpPaBHIIb-
Hble u ¢opmanbHble 3HaHus. OCOGEHHO OnAcHO (OPMHUPOBAHHE HCKAYKEHHBIX
[IPOCTPAHCTBEHHO-BPEMEHHBIX MPE/ICTABIEHHH, TOCKOIBKY 9KPAHHOE MPOCTPAHCTBO U
BpEMsl 3HAYMTENILHO OTJIMYAIOTCS OT PEabHOrO MPOCTPAHCTBA U BPeMEHH. DKpaHHOEe
nocodne He MOKET 3aMEHHTH COOOH pealbHbll 0OBEKT B MPOLECCE ero MO3HAHMUS



BBHIY TOrO, YTO HE MOXET OBbITh MCTOYHHKOM YYBCTBEHHOI'O OIBITA O CBOMCTBaX,
CYIICCTBEHHBIX NIPH U3yYEHUU XUMHH: LBETE, 3aIlaxe, KPHCTALIHIECKOM CTPOCHHH U
T. . B T0 3Ke Bpemsl Ipu HaMuMY y yuaimuxcs 10CTaTOYHbIX 4yBCTBEHHbIX 3HAHUN HA
HEKOTOPBIX JTarax oO0y4eHHs BOCIPOM3BENECHUE XMMUYECKOrO OMNBITA B 9KpPaHHOM
mocobuu MoxeT GBITh Gollee LenecooBpasHbIM, YeM ero MOBTOPHas AEMOHCTPALIHS.

Ilnanupyembie pesynbraThl H3ydenus yae6uoro npeaMmera.

B pesynbrare nzydenns xumun na 6a3osom YPOBHE YUEHHK JIOJKEH
3HATH/NOHUMATD:

. XAMHYCCKYIO ~ CHMBOJIMKY: 3HAKM XHMHYECKHX  OJIEMEHTOB, (hOPMyIIbI
XUMUYECKUX BELIECTB, YPABHEHUS! XUMUYECKUX PEaKI[Hii;
o BOKHEHIIME XMMHYECKHE TMOHATHS: BELIECTBO, XMMHUECKHH DJIEMEHT, aToM,

MOJICKYJia, OTHOCHTCNIBHBIC aTOMHAs M MOJIEKYJSpHAs Macchl, HOH, aJUIOTPOIHS,
U30TOIIBI, XHMHUYECKas: CBsA3b, DJIEKTPOOTPUIATEIBHOCTh, BaJ€HTHOCTb, CTEIEeHb
OKHCIICHHS, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BeM, BEIeCTBA MOJIEKYISIPHOTO 1
HEMOJIEKYJISIDHOTO ~ CTPOEHMs,  pPacTBOPBI,  3JEKTPOJIUT M  HEDJIEKTPOIIHT,
SJIEKTPOIUTHYCCKAs JUCCOLMALMS, OKHCIUTENIb W BOCCTAHOBHMTENb, OKHUCJICHHE U
BOCCTAaHOBJICHHE, TEIUIOBOW OS(QQeKT peakuuu, CKOPOCTh XMMHUYECKOM peaxiuu,
KaTaJlu3, XHMHYIECKOE paBHOBECHE, YITICPOAHBIA CKeseT, (pyHKUHOHAIbHAS TIpyIIIa,
U30MEepHsi, FTOMOJIOTHSI,;

° OCHOBHBIC 3aKOHDBI XMMHUH: COXPAHEHHsl MacChl BELLECTB, MOCTOSHCTBA COCTARA,
NEePUOJIUYECKUIN 3aKOH;

o OCHOBHBIC  TCOPUM  XMMHH: XUMHYECKOH  CBSI3HM, OJIEKTPOJIMTHYECKON
AUCCOLMALINM, CTPOCHHUSI OPIraHUYECKUX COE/IMHEHMIA;

o BAKHEHIIINE BELIECTBA U MATEPHAbl: OCHOBHBIE METAJIBl U CIUIABEL cepHasi,
COJIAHas, a30THAs ¥ yKCYCHas KMCJIOTbI; 1I€JI0YH, aMMHUaK, MUHEpaJIbHbIe y100peHHs],
METaH, OSTHJICH, aLETHJIeH, O€H30J, DTaHOJ, JKUPbI, MbUIA, I[IIIOKO33, Caxaposa,
KpaxmaJl, KJIeT4arKa, OelKH, MCKyCCTBEHHble M CHHTETHYECKHE BOJIOKHA, KaydyKH,
TIaCTMACCHI;

yMeThb:
° Ha3bIBATL: 3HAKKM XHUMHYECKHX 3JIEMEHTOB, M3y4YeHHBIE BeEIIecTBa II0
«TPUBHAIIBHON» WJIM MEXKyHApOJHONH HOMEHKIIATYype;

o ONpeneNsiTh: BAJIGHTHOCTh U CTENEHb OKUCIICHHSI XUMHUYECKUX DJIIEMEHTOB, TUII

XUMHYECKOH CBSI3U B COCJIMHEHMSX, 3apsijl HOHA, XapaKTep CPeibl B BOAHBIX pacTBopax
HCOPraHUYECKUX COCJIMHEHUH, OKHMCIIMTENb M BOCCTAHOBHUTEIb, [PUHAIEKHOCTD
BEIIIECTB K Pa3jIMYHBIM KJIaCCaM OPraHU4eCKHUX COENMHEHMUI;

@ XapaKTepH30BaTh: D3JIEMEHTHl MajblX MEPHOJOB [0 HX I[OJIOKEHHIO B
nepuojiieckon cucreme J[.M.Menjeneesa; obuive XumMu4eckue cBoMCTBa METaLIOB,
HEMETaJlIOB, OCHOBHBIX KI/IACCOB HEOPraHWYeCKUX M OpPraHMYeCKHUX COEIUHEHMUIA;
CTPO€HHUE ¥ XMMHYCCKHE CBOMCTBA N3yUYEHHBIX OPraHUYEeCKUX COEIUHEHUH;

o 00BSICHAITB: 3aBUCUMOCTL CBOMCTB BEIECTB OT HX COCTAaBa U CTPOCHHUS;
IPUPOLYy XUMHUYECKOW CBsI3M (MOHHOM, KOBAJICHTHOM, METAJIMYECKOH), 3aBUCHMOCTb
CKOPOCTH XHMHYECKOH peakiud M IIOJOXKEHUS] XHUMHYECKOIO pAaBHOBECHS OT
pasiuyYHbBIX (PaKTOPOB;

o BBLINOJIHATE XUMHUYCCKHH OKCIIEPUMEHT [0 pPAaclO3HABAHUIO BaKHEHIINX
HEOPraHU4YeCKuX (KHUCIOPOJ, BOAOPOJ, YIJIEKHCIbIH ra3, aMMHAK, paCTBOPBI KMCIOT U



LIeJsIoveH, Xnopui-, cynphar -, KapOOHAT-HOHBI, WOHBI aAMMOHHSI) M OPraHUYECKHX
BEIECTB;

o BBIMHCJISITE:  MAacCOBYIO  JIONIO XHMHYECKOTO JIeMeHTa 1o bopmyie
COCAMHEHHS, MacCOBYIO JIONIO PACTBOPEHHOIO BEIECTBA B PacTBope, KOJUYECTBO
BELIECTBA, 00BEM MIIM MACCY PeareHToB MK IIPOJIYKTOB peaKi[uu.

. MPOBOAMTL  CAMOCTOSITENBHBIM  IMOHCK  XHMHYECKOI uHbopMalMK ¢
MCHOJIb30BAHUEM  pPAa3lIMYHBIX  HCTOYHHKOB (HayYHO-TIOMYNAPHBIX  W3naHuil,
KOMIIBIOTEPHBIX 0a3 JIaHHBIX, PECYpcoB Wnreprera); ucnosib3osars KOMIIBIOTE€PHBIE
TEXHONOrMK st  06paboTKH W Ilepelaud  XUMHYECKOI uHQOpMaMu U ee
PeNCTAaBNICHHs B Pa3IMYHbIX (hopMax;

° HCIOJIBL30BATE NPHOOPETEHHbIE 3HAHHSI W yMeHHS B NPaKTHYECKOH
ACATEILHOCTH H NOBCCAHEBHOM KU3HMU [II5I:

o OOBSCHEHHUS! XMMHUYECKUX SIBJICHHUIA, [IPOMCXO/IIUX B IpUpoje, ObITy M Ha
IIPOU3BOJICTBE;

o ONpPCACTICHHUsI BO3MOXKHOCTH TIPOTEKAHUS XUMUYECKHX NpeBpalieHud B
Pa3IMIHBIX YCJIOBHUSX U OLIEHKH UX HOCIEACTBHUIA;

o OKOJIOTHYECKH TPaMOTHOTI'O TTOBEJICHHUSI B OKPYIKaIOLIei cpezne;

o OLCHKH BIIMSIHUSL XMMHYECKOI'O 3arpsi3HEHHs] OKPYIKAIOILeil Cpe/ibl Ha OpraHU3M
HCJIOBEKA U JIPYI'UE KUBbIE OPraHU3MbI;

e OesomacHoro ofpamienust ¢ FOPIOYMMH M  TOKCHYHBIMH  BELIECTBAMH,
11abopaTOpPHBIM 060PYIOBAHHEM:;

o IPHTOTOBJICHHSL  PACTBOPOB  3aJaHHOH  KOHIEHTPALUH B ObiTy u Ha
IPOU3BOJICTBE;

o KPUTHYECKOH  OLEHKH  JIOCTOBEPHOCTH  XHMHYECKOM WHpOpMaLuy,

MOCTYNAOIIEH U3 Pa3HbIX HCTOUHUKOB.

YYEBHO-METOJAMYECKOE OBECHEYEHUE

l. Xumus 7-9 xnacesr: PaGoune nporpammsl / coct. T.JI. T'am6ypuesa.- 3-¢ uzn.,
crepeotuil. - M.: Jlpoda, 2015.
2. Tabpuensu O.C. Xumus. 8 knacc: yueOHuk —7-e usn. M.: Ipoda. 2018.

3. ["abpuensan O.C. Cnankos C.A. Xumus. 8 xiace: pabouast Tetpanp K y4eOHUKY
[abpuensina O.C. «Xumus. 8 kiacey - 4-e u3J1., crepeoruil. - M.: Jlpoda, 2016.
4. ['abpuensn O.C. Kynosa A.B. Xumus. 8 knace: TeTpajb [Ulsl J1abopaTOPHBIX

OTILITOB 1 INPAKTHYECKUX paboT Kk yyeOHuky [abpuensua O.C. «Xumus. 8 xiace - 2-e
H3]L., crepeotuIl. - M.: Jlpoda, 2013.

5. I"abpuessin O.C., Bocko6oiinnkosa H.IL., Slmykosa A.B. Hacronbhas xuura
yaurens. Xumus. 8 ki1.: Meroauueckoe nocobue. — M. : Hpoda. 2003.
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MNOSICHUTEJIbHAS 3ATIMCKA

PaGouast mporpamMma y4eGHOTO Kypca Mo XUMuM A 9 Kjacca paspaboTaHa Ha
ocnose MI'OC BTOpOro MOKOJEHHMS, TPUMEPHON MPOrpaMMbl OCHOBHOIO OOLIEro
obOpaszoBanusi 10 XuMuM (0a3oBbI ypOBeHb) ¥ ABTOPCKOW IPOrpamMMBbI 0.C.
['abpuensina, A.B. Kymuosoit — «[Iporpamma OCHOBHOTo o0iiero o0pasoBaHus IO
XUMHH, 8-9 Kl1acChbl»

HcX0AHBIMH JOKYMEHTAMH [IJIsl COCTABJIEHUsI NpHMepa padoyed MPOrpamMmbl
SIBHJINCH:

1. Tlpukas MunoGpuayku ot 17.12.2010r. Ne 1897 «O06 yrBepikIeHUH ¥ BBEICHUH B
seiicreue PI'OC OO0y

2. Tlpuxaz MunoGpuayku ot 17.05.2012 Ne 413 «O0 yTBep)K[IeHUM W BBGJCHHH B
neiticrue ®I'OC cpennero( monHOro) o0iero oOpasoBaHmsD

3. IIucsMo Munucrepersa obpasoBanus u Hayku P® ot 19 anpenst 2011r. Ne03-255
«O BBejieHNH (e/lepaTbHBIX FOCY/I@PCTBEHHBIX 00pa30BaTeNbHBIX CTAHAPTOB OOIIero
0o0pazoBaHus»

4. Tlpukas Muno6puayku Poccun ot 7 mions 2012 r. Ne 24480 «O0 yTBepKACHHH
(e/lepallbHOr0 rocy/IapCTBEHHOr0 00pa30BaTebHOIO CTaHapTa CpejiHero (II0JIHOro)
o011ero oOpazoBaHus»

5. dejepanbHOro rocy/apcTBEHHOro 00pa3oBaTe/IbHOIO CTaHAapTa  OCHOBHOIO
obiero oGpasoBanms (npukas MunucreperBa oOpazoBanus M Hayku Poccuiickoi
Menepanuu ot 17 jexabpst 2010 r. Ne 1897)

6. [lpumepHble Hporpammsl 10 y4eGHBIM mpexMeTaMm (eaepanbHOro 6asucCHOro
yueOHOro iaHa.

OBIIASI XAPAKTEPUCTUKA IIPEJIMETA

XuMusl, KaK OJHA M3 OCHOBOIOJAraloLMX 00JIaCTeH €CTeCTBO3HAHUSA, ABJISETCS
HEOTheMJIEMOM 4acThbI0 00pa3oBaHusl LIKOJBHUKOB. KaKIblid 4eIOBEK JKUBET B MHPE
BELIECTB, I109TOMY OH JIOJDKEH MMETh OCHOBBI (DYHJaMEHTAJIbHBIX 3HAHWH 110 XHMHH
(XUMHYECKast CUMBOJIMKA, XUMUYECKUE TIOHSTHS, (PaKThl, OCHOBHbIE 3aKOHbI U TEOPHH),
[103BOJIAIONIME BbIpadoTaTh TMpPEACTaBICHHs O COCTaBe BELICCTB, HMX CTPOCHHUH,
MPEBPAIICHHUSIX, PAKTHYECKOM HCIIO/IL30BaHKy, & TAKKe 00 OIMACHOCTH, KOTOPYIO OHH
MOT'YT IIPEJCTaBISsTh.

Msyuasi XMMHUIO, YYallHecsl y3HAIOT O MarepualibHOM €JMHCTBE BCEX BELICCTB
OKpPYIKAIOIIEro MHpa, 00yCIOBICHHOCTH CBOMCTB BEIIECTB MX COCTABOM W CTPOCHHUCM,
[103HABAEMOCTH U IIPE/ICKA3yeMOCTH XUMUUECKUX siBjeHuH. [ToaToMy Kax/[bIi YelloBeK,
JKMBYIIMH B MUpe BEIECTB, JOJDKEH MMETh OCHOBBI (DYHJAMEHTANBHBIX 3HAHWH MO
XHMHH (XEMHYCCKas CHMBOJIMKE, XHUMHUCCKHE MOHATHSA, (AKThl, OCHOBHBIC 3aKOHbLI U
TEOpHH ), TIO3BOJISIONIME BBIPA0OTATh MPEJICTABICHHS O COCTABE BEIIECTB, UX CTPOCHHUH,
TpeBpalleHusX, IPAKTUYECKOM HCII0Ib30BAHMM, @ TaKKe 00 OIIaCHOCTH, KOTOPYIO OHHU
MOTYT [PEeACTaBISATD.

V3yuenue CBOMCTB BELIECTB W MX IPEBpalleHHd CrIoCOOCTBYeT pPasBUTHIO
JIOTMYECKOr0 MBIIIUICHHs, @ INpakTudeckas pabora ¢ BemiecTBamu (J1abopaTopHbIe
OIIBITBI) — TPYHOJIOOUIO, AKKYpAaTHOCTH 1 coOpaHHOCTH. Ha mpumepe XUMUK ydallrecs
TIOJIyYalOT MPEJCTABICHUSI O METOJAX MO3HAHMUS, XapaKTePHbIX I €CTECTBCHHBIX HayK
- SKCTIIEPUMEHTAJILHOM ¥ TEOPETUYCCKOM.



[Tosromy B pabouyeil mnporpamMme 10 XHMHH HallNld OTPaXEHHE OCHOBHBIC
coJiepKaTesIbHbIe JIMHUHU:
[1[]BeIecTBO — 3HAHMS O COCTABE ¥ CTPOEHHWH BEIIECTB, UX BaXKHEHIIMX (QU3UYECKUX
U XUMHUYECKHUX CBOMCTBAX, OMOJOrHYECKOM JICHCTBUH;

O[JxuMuuecKass peakisi — 3HaHUs 00 YCJIOBHSX, B KOTOPBIX IPOSIBIISIOTCS
XMMHUYECKHE CBOMCTBA BEUIECTB, CIoco0ax ynpasieHuss XUMHYECKUMH MPoLieccaMu;
[JnpuMeHeHHe BeIeCTB —— 3HAHMS M OINLIT [PAKTUYECKOW MAEATEeIbHOCTH C

BELIECTBAMK, KOTOpbIe Haubojee 4YacTo YHOTPEeOJsIOTCs B IOBCEIHEBHOW JKU3HH,
IIMPOKO KCIIOJIB3YIOTCS B IPOMBILIICHHOCTH, CEJIbCKOM XO3sMCTBE, Ha TPAHCIIOPTE;

[ [JA3BIK XUMHUH — CHUCTEeMAa BaKHEUIIUX MOHATUNA XUMHH U TEPMHHOB, B KOTOPBIX OHU
OITUCBHIBAIOTCS, HOMEHKJIATypa HEOPraHWvYeCKHX BEILIeCTB, T. €. UX Ha3BaHus (B TOM
yuclie W TPUBHAIbHBIE), XUMUYeckue (OpMysbl M ypaBHEHHs, a TaKKe MpaBuia
rnepeBo/ia MHPOPMALMHU ¢ €CTECTBEHHOTO 3bIKA HA SA3bIK XMMHUU U 00paTHO.

ITocKONbKY OCHOBHBIE COAEPHKATENIbHBIC JIMHUM IIKOJIBHONO Kypca XHMHU TECHO
[eperuieTeHbl, B IporpaMme CoAepKaHue MpeACTaBIeHO He M0 JIMHUAM, a 10 pas3/jiesiam:
«OCHOBHbBIE TIOHSITUSI XMMHU (YPOBEHbH aTOMHO-MOJICKYJISIDHBIX IPEJICTaBICHUN),
«Ileproauueckuii 3aKOH M IepUOJMYecKas CHcTeMa XMMHMYecKux osiementos I M.
Menpeneesa. Crpoenne BelnecTBa», «MHoroobpasue XHMHYECKHX —PpEaKLUi,
«MHorooOpasue BeecTs».

B kypce 9 kiacca BHauajse 0000u@lOTCs 3HAHMs ydallMxcs 10 Kypey 8 Kkiacca,
arnodeozom Kortoporo sipisiercst [lepuomuueckuii 3akon u Ilepronnueckas cucrema
xumuueckux anementos J. M. Menpeneesa. Kpome Toro, o6obuaiorcs CBeleHHs O
XUMMYECKUX peaKiusx W WX Kiaccuukanuu — 3HaHMsA 00 YCIIOBHSX, B KOTOPBIX
NPOSIBIISIFOTCSl XUMUYECKHUE CBOMCTBA BEILeCTB, U cr1ocobax yrnpasiieHHss XUMUIeCKUMU
mporeccaMi. 3aTeM paccMaTpUBAIOTCs OOLIME CBOWCTBA METANIOB U HEMETaJUIOoB.
[TpuBO/SITCS CBOMCTBA IIEJIOYHBIX M IIEJI0YHO3EMEJIBHbIX METalJIOB M TIaJlor¢HOB
(IpOCTBIX BEIECTB M COeJIMHEHHMi), Kak Haubosiee SIPKUX MpPeJICTaBUTENICH ITUX
K/TACCOB HJIEMEHTOB, M MX CpaBHWTelbHas XapakrepucTuka. B Kkypce mnoapoOHO
paccMaTpUBAIOTCS COCTaB, CTPOEHHE, CBOKMCTBA, MMOJy4YeHHe 1 NPUMCHEHNE OTACIbHEIX,
BAKHBIX B XO3SHUCTBEHHOM OTHOIIEHMM BEUIECTB, 00pa30BaHHbBIX 3JIEMEHTaMH 2—3-T0
epUOJI0B.

OcoOeHHOCTH coAepKanus Kypca «XUMEs» SIBISIOTCS [NIABHOM IPUYMHON TOTO,
yro B OasucHoM yueOHOM (00pa3oBaTeLHOM) IUIAHE OSTOT IPEAMET MOSBIIACTCS
IOCJIEJIHUM B Psly €CTECTBEHHOHAYUHBIX JMCUMILUIMH, [TOCKOJIbKY JUISl €r0 OCBOCHUS
IIKOJILHUKK JOJDKHBEI 00J1aMaTh HE TOJIBKO ONPE/eJIEHHBIM 3aracoM Ipe/iBapuTeIbHBIX
eCTECTBEHHOHAYUHBIX 3HAHMM, HO W JOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPaKTHBIM
MBILIUIEHUEM.

PaGouas mporpamma Kypca XHMHH UIsi OCHOBHOM ILIKOJIBI pa3paboraHa ¢ y4eTom
[epBOHAYANILHBIX TIPEACTABICHUN O MHpPE BELIeCTB, IOJTYYCHHBIX Y4YalllUMUCA B
HAYaJIbHON LIKOJIE NMPH H3YyYEHHH OKPYIKAIOLIEro MUPa, U MEXIPEAMETHBIX CBSI3CH C
kypcamu Qusuku (7 kiacc), Guosormn (5-7 kmaccel), reorpaguu (6 kiacc) u
MaTeMaTHKH.

[Ipennaraemasi mporpaMma, XOTs U HOCHT OOIICKYJIbTYpHBIA XapakTep M HE CTaBHUT
3aj1a4y 1pO(eCCUOHAIBLHON 11OArOTOBKY 00y4aromuxcs, TeM He MEHee, I03BOJISET UM
OMpEIETUTHCS ¢ BBIOOpOM Mpoduist o0ydeHUs B CTaplliei MKoJIe.

OcHoBHOe 0b1ee o6pazoBaHne — BTOpas CTyNeHb obmiero odbpasopanus. OnHOH

W3 BOKHEHIIMX 33144 3TOTO dTAla SBISETCS MOAr0TOBKA 00y4JalomuXcs: K 0CO3HAHHOMY



W OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTo U HpodeccroHanbHoro mytd. OGydaromuecs
JIOJDKHBI HAyYMTBCS CAMOCTOSATEILHO CTaBUTh LEIM W ONPENSIATH IyTH HX
JOCTIDKEHHUS, MCTIONB30BaTh IPHOOPETEHHBIH B LIKOJIE ONBIT JeATENbHOCTH B PeaTbHON
JKU3HH, 38 paMKaMy y4eOHOI0 Ipolecca.

I'J1aBHbIE LHEJH OCHOBHOIO 001ero o0pasoBaHHus:

1) QopmupoBaHHe LEIOCTHOIO IPEJCTaBIEHUSI O MHpPE, OCHOBAaHHOIO Ha
NpHOOPETEHHBIX

3HAHMSIX, YMEHUSIX U CI10c00ax JIEATEIILHOCTH;

2) nprobpeTeHre OnbITa pa3HOOOPAa3HOM AesATEIbHOCTH, IO3HAHKS U CAMOTIO3HAHHU;

3) [OArOTOBKA K OCYLICCTBICHHIO OCO3HAHHOTO — BbIOOpa  MHAMBHIYalbHOH
oOpasoBareib-

HOU WK NTPO(ECCUOHATBLHOM TPAEKTOPHUH.

Bonbliol BKIan B JOCTH)KEHHE TIJIaBHBIX Iiejiell OCHOBHOro obuiero o0OpasoBaHMs
BHOCHT M3y4eHHe XMMHUH, KOTOPOE MPU3BAHO 00ECTIeUUTh PEICHUE CIIEAYIOIMX HeleH:
1) ¢dopmupoBaHUe CHUCTEMbl XMMHYECKMX 3HAHHM KaK KOMIIOHEHTa eCTECTBEHHO-
Hay4YHOH KapTHHbI MUPA;

2) pasBUTHE JIHYHOCTH OOydalomuxcs, (POPMHUPOBAHME Yy HHUX TyMaHHCTHYCCKAX
OTHOLIEHMM ¥ HKOJOIMYECKH 11eJIeco00pa3sHoro IMoBejeHus B ObITY M TPY/OBOH
NesITeJIbHOCTH;

3) BbIpaGOTKA MOHUMAHMS OOIIECTBEHHOH MOTPEOHOCTH B PasBUTHM XMMMH, a TaKKe
(QopMHpOBaHHE OTHOIIGHHSI K XHMHH Kak K BO3MOXHOH obnactu Oyayuien
[PaKTHYECKON JIesTeJIbHOCTH;

4) hopmupoBaHie ymMeHus 6e3onacHoro obpaieHus ¢ BellecTBaMu, UCIOJIb3yeMbIMU B
MOBCEHEBHON JKU3HH.

OCHOBHBIE 3a/1a4H U3YUCHUsI XUMHUH B LIKOJIE:

1) ¢opmuposame y 00ydalomMxcs yMEHHs BHAETP M IOHHMATh LEHHOCTDH
06pa3oBatus, 3HAYUMOCTh XUMHUYECKOTO 3HAHMS /Ul KaX0ro 4YejJ0BeKa HE3aBUCHMO
OT ero nNpo(heCCUOHAIBHOMN JIeATEILHOCTH;

2) popmuposamo [IpeACTaBIICHHUsI 0 XUMUYECKOU COCTaBJISIIOLLEN
eCTeCTBCHHOHAYUHON KapTHHBI MHpPA; YMEHHs OOBACHATH OOBEKTHI U IIPOLECCHI
OKpYy’Karouel AedCTBUTENILHOCTH, UCIIOJIb3Ysl [UIsl 9TOI0 XUMHYECKHE SHAHM,

3) osnadeeams METOJAMU HAYYHOI'O MO3HAHMS JUIs OOBSCHEHUs XUMUYECKHUX SBJICHUM
¥ CBOWCTB BEILECTB, OLEHKHA POJM XMMHH B Pa3sBUTUM COBPEMEHHBIX TEXHOJIOTUH M
IMOJIy9eHUH HOBBIX MaTEpHaJIOB;

4) eocnumovieamo yOEKJIEHHOCTh B IIO3UTUBHON POJIM XUMHU B JKU3HH COBPEMEHHOIO
obliecTBa, HEOOXOJIMMOCTH TIPaMOTHONO OTHOIIEHHSI K CBOeMY 3JI0pOBBIO H
OKpYKalollen cpee;

5) npumensimo TIONyYCHHDbIC 3HAHWK Juls 0€30MacHOrO HCIONb30BaHMS BELICCTB H
MareprasoB B OBITY, CEIIbCKOM XO3sMCTBE U HA IIPOM3BOJICTBE, PEILICHHs ITPAKTHIECKUX
3a/1a4 B MOBCEIHEBHOM JKU3HH, MPENyNPeXkKAeHUs SIBICHUH, HAHOCSALIUX Bpe/l 3/l0POBBIO
YeJI0BEeKa U OKpYJKaloulen cpee;

6) passusamv TI03HABATEJILHBIE HHTEPECHl, HMHTEIUICKTyalbHble M  TBOPYCCKUC
CMOCOOHOCTH yHalMXCsl B MPOLECCe U3YUeHUsI UMH XMMUYECKOM HayKu U ee BKJIaja B
COBpPEMEHHbBIH HAyYHO-TEXHUYECKUH MPOrpecc;



7) Gopmuposams BaxKHEHIINE JTOTMYECKHX ONEPALMH MBIILUICHHS (ananus, CUHTE3,
060011eHHe, KOHKpEeTH3allusl, CPaBHEHHE W JIp.) B IIPOLECCE IO3HAHMS CHCTCMBI
BaKHEHIIMX ITOHSITHM, 3aKOHOB M TEOpUM O cOcTaBe, CTPOSHMHM W CBOMCTBAaX
XUMUYECKUX BELIECTB;

8) osnadesamo KJIFOUEeBBIMH KOMIIETEHIIUSIMU (yueOHO-1103HaBaTEIbHbIMH,
MHQOPMALIMOHHBIMH, LIEHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATHBHBIMH).

TPEBOBAHUSI K PE3YJHBTATAM OCBOEHMUS BBIITY CKHUKAMU
OCHOBHOM IKOJIbI IPOT'PAMMBI IO XUMHHA

[lpy ¥3ydeHUH XMMHKM B OCHOBHOM MIKOJIe 0OeCreynBaeTes JOCTHKEHUE JIMYHOCTHBIX,
MeTalpe/IMETHBIX U IIPEJMETHBIX Pe3yJIbTaToB.

JInunocrubie:

1. B 11leHHOCTHO-OpHEHTALIMOHHON cdepe:

[[JBocIUTaHKME YyBCTBA TOPJOCTH 3@ POCCHHCKYIO XUMHYECKYIO HAyKy, TyMaHHU3Ma,
[IO3UTUBHOI'O OTHOIIEHMS K TPYAY, LIeJIeYyCTPEMIICHHOCTH;

[J(lpopMUpOBaHUE LEHHOCTH 3L0POBOro M 6e3omacHOro o0pasa JKU3HM; YCBOCHHE
MpaBKJI MHAWBUAYATBHOTO U KOJJIEKTUBHOTO O€30MaCHOro INOBEICHHUS B Ype3BbIYaiHBIX
CUTYALUsIX, YTPOIKAIOIIMUX KU3HU U 3/10POBBIO JIHOJICH;

[10)¢popMHUpOBAHHE  DKOJIOTMYECKOr0  MBIIUICHMs:  YMEHHS  OUCHHMBATH  CBOIO
NEeATENBHOCTh U IIOCTYIIKK JPYTHX JIO/E C TOYKM 3pEHHs COXPAaHEHHs! OKpYIKarollen
Cpelbl - rapaHTa KU3HU | Graronoiydus Jiosel na 3emie.

2. B tpynoBoii chepe:

[[JBOCIMTAHKE TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HaibHeilned oOpasoBaTelbHOM
TPaeKTOPHH.

3. B no3HaBare)ibHOM (KOrHUTHBHOMN, HHTEIUIEKTYaIbHOM) chepe:

[ popMUpoBaHHE YMEHUSI yIIPABIISTE CBOEH 1103HABATENILHOMN JICATEIIbHOCTBIO;

[ [JpasButHe COGCTBEHHOTO IEIOCTHOIO MHPOBO33PEHHMSI, IOTPEOHOCTH U TOTOBHOCTH K
caMo00Opa30BaHMIoO, B TOM YHCJIC M B paMKaX CaMOCTOSTENBHOH JEATENbHOCTH BHE
[LIKOJIBI;

O d¢opmupoBanue OCHOB IKOJIOIMYECKOM KYJIBTYPBI, COOTBETCTBYIOLLEH
COBPEMEHHOMY YPOBHIO KOJOTMYECKOrO MBILIUICHHUS, Pa3BUTHE OMNbITA SKOIOTHYCCKH
OPUEHTHPOBAHHON pedIeKCHBHO-OLICHOYHOM W MPaKTHYCCKOH JeATENbHOCTH B
JKU3HEHHBIX CUTYaIUsIX.

MeranpeaMeTHbie:

[ [JMCTIONB30BAHME YMEHHH ¥  HABBIKOB Da3iMYHBIX BHIOB IO3HABATEILHOM
JeATENBHOCTH, — IIPUMEHEHHE  OCHOBHBIX ~ METOJOB  IO3HaHus  (CHCTeMHO-
MHPOPMALIMOHHBIA aHAINW3, MOJENUpPOBAHUE) ISl M3YYEHHMs pasjIMYHbIX CTOPOH
OKpY Karoulei 1erCcTBUTENILHOCTH;

(0 HCIONb30Balie OCHOBHBIX HHTEIEKTYalbHBIX —oOnepauuii: (QopMyiupoBaHue
IUIOTE3, aHAJIW3 M CUHTE3, CpaBHEHue, 0000IeHHe, CHCTeMaTH3alus, BbIABICHHC
NPUYHHHO-CJIEICTBEHHBIX CBSI3€H, TIOUCK aHAJIOTOB;

[J[lyMeHHe TeHepUpOBaThL WJACH W OIpPEICNsTh CPeACTBa, HEOOXOAMMBIC I MX
peajnu3aluu,

[ [JymMeHHe OnpeesIsTh LeNy 1 3a/ja4u AesTeJbHOCTH, BbIOUpaTh CpelicTBa pealn3aliu
[IeJTH U MPUMEHATH UX Ha ITPAKTHKE,;



[J[JHCTIONB30BAHME  PA3IUUYHBIX ~ MCTOYHHKOB  JUIS  TIOJTY4YEHHSl  XUMHYCCKOH
MH(DOpMAaLIUH.

IIpeamernpie:

1. B no3HaBarenbHOM cepe:

[I[]3Hanue onpeejeHuH U3Y4YEHHBIX IIOHSATHH: yMEHHE OIIMCBIBATH
JIEMOHCTPAIIHOHHBIE M CAMOCTOSATENBLHO IPOBEICHHbIE XUMHUYECKHE OKCIEPUMEHTDI,
WCIIOJIB3YSl 1Sl ATOTO POJIHOM SI3BIK M SI3bIK XUMHUH;

[ ClyMeHHe pa3jiuyaTh W3yYEHHbIC KIACChl HEOPraHMYeCKUX COCAMHEHUH, MPOCTHIe U
CJIOJKHBIE BEllleCTBa, XUMUYECKUE PeaKIliy, OIIUChIBATH UX;

[ 0ymenue Knaccu(GUIUPOBATH U3yUeHHbIE OOBEKThI U SIBJICHHSL;

[1[]crocoOHOCTh AeNaTh BBIBOJABI W YMO3AK/IIOYCHUS] M3 HaONIOAEHWH, H3yUCHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEH, IPOrHO3MpOBATh CBOMCTBA HEM3YUCHHBIX BELIECTB I10
AQHaJIOTMY CO CBOMCTBAMU M3Y4YEHHBIX;

[J[lyMeHHe CTPYKTYpHpPOBaTh W3yYeHHBIH MaTephal M XMMUYECKYI0 HH(QOpMALHMIO,
[OJIyYEHHYIO U3 IPYTUX HCTOUHUKOB,

[[JymeHHe MOJIEJIMPOBATh CTPOCHHE ATOMOB 3JIEMEHTOB 1-3 TEpUO/OB, CTPOEHHE
IPOCTHIX MOJIEKYT,

2. B 11eHHOCTHO-OpHEeHTAallMOHHOH cdepe:

[J[JymMeHHe aHAJU3UPOBaTh M OLEHMUBATH IIOCIEJCTBUsL Ui OKpYXKalolled Cpebl
GBITOBOM M MPOU3BOJCTBEHHON JIESTEHHOCTH HeJIOBeKa, CBA3AHHOW C IepepaboTKOM
BELLECTB,;

3. B tpynoBoit chepe:

[ [popMupoBaHKAE HABBIKOB IIPOBOJAUTH XUMHUYCCKUN KCIICPUMEHT;

4. B cdepe 6e3011aCHOCTH KU3HEALATEIILHOCTH!

[ [JymMenue pa3inuyaTth oracHble U 0e30MacHbIe BELICCTBA;

[[JymeHHe OKa3blBaTh [IEPBYIO IIOMOLb IIPX OTPABICHHUSIX, 0XKOIax U JIDyruX TpaBMaXx,
CBSI3aHHBIX C BEIIIECTBAMM U JIabOpaTOPHBIM 000py1I0BAHUEM.

ONUCAHME NEHHOCTHBIX OPUEHTHUPOB COJAEPKAHMUSI
YYEBHOI'O IPEJMETA

Yuebupiii npeamer «XUMHUS», B COAEPKAHMHM KOTOPOIO IJIaBHBIMM KOMIIOHCHTAMH
SIBIISIIOTCS] HAy4YHBIE 3HAHMS W HaydYHbIe METOJbI IIO3HAHUS, MO3BOJIAET MPOOYXKAATE Y
YUAIIMXCS  SMOLMOHAILHO-IIEHHOCTHOE OTHOIIEHHE K M3ydaeMoMy Marepuaiy. B
pe3ynbpraTe yueGHOroO Mpolecca CO3JAI0TCs YCIoBHA Ul (OPMHUPOBaHHS CHCTEMBI
nennocred. 1lo3naBatenbHas QyHKIUs ydeOHOro mpeaMera «XHMHUS» 3aKIOYaeTCs B
CIIOCOOHOCTH €0 COJep)KaHusl pa3BUBaTh [IEHHOCTHbIC Ka4eCTBa y yJalluxcs.
IMosunaBareabHbie HEHHOCTH:

OMHOULEHUE K.

[ [JXMMHAYECKUM 3HAHUSIM KaK OAHOMY M3 KOMIIOHEHTOB KyJbTYPbl Y€JIOBEKa HapsLy C
JIPYTUMU €CTECTBEHHOHAYYHBIMU 3HAHUSIMHU;

(] [ oKpy’KaroIeMy MUpy KaK MUPY BELIECTB U IPOUCXOIAIIMX C HUMH SIBICHUH;

[ [Jmo3HABATEILHON AESTENBHOCTH (KaK TEOPETHUYECKOM, TAK U SKCIIEPHUMEHTAIbHOMH)
KaK UCTOYHUKY 3HAHUH,

nOHUMAHUe:

U JOOBEKTUBHOCTH M JIOCTOBEPHOCTH 3HAHUM O BELIECTBAX W NPOMCXOAAIIMX C HUMHU
SIBIICHUSIX;



CO0cnoxxHocTd M OGCKOHEYHOCTH Ipoliecca I03HAHMs (Ha IpUMepe HCTOPUH
XUMHYECKUX OTKPBITHH);

C[JgedicTBHsl 3aKOHOB TIPUPOJBI W HEOOXOJMMOCTH HX ydeTra BO Bcex cdepax
JesITeIbHOCTH YeJIOBeKa,;

[ [J3HaYeHus] XUMUYECKUX 3HAHHMM JUIsl PelIeHus I700alIbHBIX NPoOIeM YeoBeYecTBa
(oHEpreTUYecKo, ChIpheBOM, MPOJAOBONILCTBEHHOMN, 3I0POBbs M JOJIIOJIETUS YeJIOBEKa,
TEXHOJIOTUYECKMX aBaphii, IJI00aIBHOM SKOJIOIHU U JIp.).

IlennocTu Tpyaa u ObiTa:

O [JoTHOLIEHHE K TPYAOBOM JIESITEJIBHOCTH KaK €CTeCTBEHHOW (U3MYECKOH U
HHTEJUIEKTYaIbHON MOTPEOHOCTH, TPYAY KaK TBOPYECKOH AeATENHOCTH, IIO3BOJISIOIIEH
NPUMEHSTH 3HAHUS Ha IIPAKTHKE;

[J[JcoxpaHeHHe U IOJIIep)KaHue COOCTBEHHOI'O 3/10pOBbs U 3/10POBbsI OKPYIKAIOMIUX, B
TOM 4YKCJIe OpPraHW3alysl [MUTAHUS C y4eTOM COCTaBa M JHEPreTHYECKOH LEHHOCTH
THILH;

[0cobmonenne MpaBui 0e30MacHOr0 HCIONL30BAHMS BELIECTB  (JIEKApCTBEHHBIX
IpenapaToB, CpeJICTB ObITOBON XUMHUH, IIECTULM/IOB, I'OPIOYE-CMAa304YHBIX MaTEPUaAJIOB U
Ip.) B IOBCEAHEBHON KU3HH;

[JJoco3Hanue JOCTHKEHHUSI JIMYHOIO ycrexa B TPYJIOBOM HEATENBHOCTH 3a CHeT
COOCTBEHHONW KOMIIETEHTHOCTH B COOTBETCTBUM C COLMAJbHBIMU CTaHJI@PTaMH U
IOCJIEAYIOIIMM COIHAJIBHBIM 0JI00peHHeM JOCTHIKEHUH HAYyKH XMMHUH U XHUMHYECKOro
NPOM3BOACTBA ISl PA3BUTHSI COBPEMEHHOr0 00IIeCTBa.

HpascrBennble IeHHOCTH:

(JCornomenne K cebe (oco3HaHue COOCTBEHHOIO  JOCTOMHCTBA, 4yBCTBO
0OIECTBEHHOr0 JIOJIra, JUCHUIIMHUPOBAHHOCTD, YECTHOCTh U IIPABAMBOCTb, IPOCTOTA
¥ CKPOMHOCTb, HETEPIHMOCTh K HECIPaBeUIMBOCTH, NpPU3HAHHE HEOOXOAUMOCTH
CaMOCOBEpIIEHCTBOBAHUS );

[JJoTHOIIEHHE K JPYIHM JIO/SM (TyMaHU3M, B3aUMHOE YBA)XKEHHE MEX/Iy JIIOJbMHU,
TOBapHIIecKas B3aUMOIIOMOLLb ¥ TpeOOBaTEeIbHOCTh, KOJUIEKTUBU3M, 3a60Ta 0 Apyrux
TIOISIX);

[1[JoTHOIIEHHE K Tpupojie (OepeikHoe OTHOIIEHHE K ee OorarcTBy, HETEPIMMOCTH K
HApyLIEHUsIM OKOJIOTHYECKUX HOPM M TpeOOBaHUM, OKOIOTHYECKH TIpPaMOTHOE
OTHOILGHWE K COXpaHeHuio ruapocdepsl, aTMochepbl, IMOYBBI, OHOCPEpE,
YeJI0BEYECKOro OpraHM3Ma; OlLIeHKa JCHCTBHMs  BONPEKH 3aKOHaM  IpPUPOJEI,
IIPUBO/ISIILIETO K BOSHUKHOBEHUIO I1100alIbHBIX IIPObIIeM);

CnmoHMMaHue HEeOOXOAUMOCTH YB@)KUTEJIBHOIO OTHOLIEHHMS K JIOCTH)KCHUSIM
OTEUeCTBEHHON HAyKH, HCCIIEeIOBATENILCKOM JeATeIbHOCTH POCCUHCKUX —YYCHBIX-
XUMMKOB (IIaTPUOTUYECKHE YYBCTBA).

KoMMyHHKATHBHbIEC IEHHOCTH:

OOoTHomIeHHe K HOpMaM s3blKa (E€CTECTBEHHOTO M XMMHYECKOIo) B pPasIHYHBIX
ncTounrkax uHdopmaryu (ureparypa, CMU, Uurepuet u 1ap.);

(J[JroHMMaHHe HEOOXOJMMOCTH I[PUHATHS Pas3iiM4YHbIX CPEACTB M MPUEMOB
KOMMYHUKAaLIUH;

[ JnonuMannie HeOOXOAMMOCTH IMOJIy4YeHUsT MHPOPMALIMKA U3 Pa3IMIHbIX UCTOYHHUKOB,
e€ KpUTHYECKOI OIIEHKH, I10JIHOTO WIIH KPATKOro (B 3aBUCMMOCTH OT LIEJIH) H3JI0XKCHHSI;
[ [JmroHUMaHue Ba)XKHOCTH BEJCHUsI AHaJIora JUIsl BBIABICHHS PA3HBIX TOUYEK 3PEHUS Ha
paccMaTpuBaeMylo HH()OPMALIMIO; BBIPAXKEHUS! IMUHBIX OLIGHOK U CYXKIEHUMN; TIPHHATUS
BBIBOJIA, KOTOPBIN (JOpMUPYETCs B NPOLECCE KOMMYHHUKALWH.



JcreTudecKue UeHHOCTH:

[ [no3umugHoe 4y8CmeeHHO-yeHHOCMHoe OmHowleHue K. K OKpYXaloleMy MHDY
(KpacoTa, COBEpPLUCHCTBO M IAPMOHMs OKPYI)KAIOLIEH MPUPOJbI U KOCMOca B 1IeJIOM);
TIPHPOZHOMY MUPY BELIECTB ¥ HX IPEBPALICHUH ); BHIIOIHCHUIO y4eOHBIX 3a1a4 KaK K
mpoleccy, JIOCTABISIONIEMY —SCTETHYECKOe  y/IO0BOJBCTBHE (KpacuBOe, MW3SIIHOC
pellIeHye Wik JOKA3aTelIbCTBO, IPOCTOTA, B OCHOBE KOTOPOH JIEXKUT rapMOHUs);
[[JmoHMMaHHe HEOOXOAMMOCTH M300paXKeHMs] MCTHUHBI, HAYYHbIX 3HaHUH B
yyBCTBEHHOM (QopMe (Hampumep, B NPOM3BCJACHMAX MCKYCCTBA, MOCBAIICHHBIX
HAYYHBIM OTKDPBITHSIM, YUEHbIM, BEIIECTBAM U MX [PEBPAIIECHUSIM).

OcHoBHOM (opMOil OpraHu3alMy y4eOHOro mporecca sBISETCA YPOK B paMKax
KJIACCHO-ypOYHOHM cHCTeMBbl. B KadecTBe JONONHUTENBHBIX (HOPM HCIONB3YETCs
cucTeMa  KOHCYJBTAIMOHHOM  [OJUIEPXKKH, JIOTIOJIHUTEJIbHBIX  MHIAWBH/IyaJIbHBIX
3aHSTHH, CaMOCTOSITENIbHBIX paboT ydallMxcs ¢ HMCIOJIh30BAaHHEM JOINOTHUTEIBHBIX
MCTOYHUKOB, BHEYPOYHOM /eI TeIbHOCTH 10 ITPEAMETY.

O6mue (opMbl opranuzaluu  o0ydeHus: WHIMBUAYyallbHas, IapHas, rpyNIoBasd,
KOJUIEKTUBHAS, (PPOHTAJIBHAS, KOTOPbIE Pealu3ylOTCsl Ha YPOKE, B IIPOEKTHOH paboTe ,
[IpU TIPOBEICHIH Ta6OPATOPHBIX ONBITOB M MPAKTHYECKUX paboT ¥ T.A.

TUIBL YPOKOB: YPOKHM «OTKPBITHS» HOBOTO 3HAHMS; YPOKH OTPabOTKM yMEHHH H
pediieKcuu,

YPOKH 00I111eMeTO/I0JI0rHUeCKOl HanpaB/ieHHOCTH; YPOKH Pa3sBUBAIOIIETO KOHTPOJIA.
dopMbl  OpraHM3aluy  y4eOHO-HMCCNIeI0BATeNIbCKOW  JIeATEIbHOCTH — Ha yueOHBIX
3AHITUSX:

ypoK-jiaboparopusi, yYpOK-TBOPYECKHH OTYeT, YpOK-3alluTa IIPOEKTOB, YPOK-
JKCIIEPTHU3a, TOMALIHEee 3alaHue [103HaBaTeIbHOTO XapaKTepa.

[IpeoGranatommeil pOpMON KOHTPOIISL BEICTYHNAIOT MACBMEHHBIA (CaMOCTOATE/BHBIE U
KOHTPOJIbHbIE PaGOTHI) ¥ YCTHBI orpoc (cobeceioBanue).

N3meHenusi, BHeCEHHbIEe B ABTOPCKYIO NPOrpaMmy

OCHOBHOE COJIep)KaHKue aBTOPCKOM IOJHOCTBIO HALIO OTPaKEHHEe B JaHHOH paboueit
nporpamme.

B paGouyio Hporpammy [0 XHMHUU BHECEHBI M3MEHEHHs! 110 CPABHEHHMIO C aBTOPCKOM:
u3  pasaena «Beenenue. OOwmias XapakTepUCTHKA XWMHYECKHX OJIEMEHTOB H
XUMHUECKUX peakiuii. [leproinueckuii 3aKOH U MEPHOIMYIECKas CUCTEMa XUMU1CCKUX
snementoB JIL.U.Menneneesa» Ha Temy «Mertauib» 100aBieHbl 2 4aca; U3 pe3epsa
nobasien 1 wac Ha Temy «Meramibly u jpobasinensl 2 daca u3 Ilpakrukyma 1
«CBOWCTBA METAJUIOB M MX COEIMHEHWiI», U3 pe3epBa N00aBieHbl 2 Yaca Ha TeMY
«Hemeramnsl» u jgobapiensl 3 uaca u3 Ilpaktukyma 2 «CBoMcTBa COCAMHEHHH
HeMmeTauioBy; Ha Temy «O600IeHre 3HAHUM 110 XMMUHU 3a KypC OCHOBHOM IIKOJIBD) U3
pesepsa joGasnen | uac. OCHOBHOE OTIMYME [AHHOW paboueil MporpaMmsl OT
aBTOpPCKON COCTOMT B TOM, YTO B aBTOPCKOW MHPOrpamMme MpaKTHYeCKHe PaboTbl
CrpyNNUPOBaHbl B OJOKH - XMUMHUYECKHE MPAKTHKYMBl, KOTOPbLIC MPOBOJATCS MOCIC
W3ydeHUs HECKOJbKUX pa3liesioB, a B paboueil IporpaMmme 3TH K€ IPAKTHIECKHEe
paboThI JAIOTCS MOCIIEe U3yIeHHs] KOHKPETHOH TeMbl. JTO IIO3BOIISET JIyHIIe 3aKpCeIUTh
TEOpPEeTHYECKHUH MaTepyas Ha MPaKTHUKe W MPOBEPUTEH MPAKTHICCKAE YMCHUS 1 HABBIKH
HeIOCPe/ICTBEHHO 110 JIaHHOM Teme. YT0ObI POBECTH IPAKTUYECKYIO PabOTy 110 KOrja-
TO UM3ydeHHOM Teme, Tpebyercs JONOJHUTEIbHOE BpeMst i  IOBTOPCHHS
TEOPETHUECKUX OCHOB, YTO MCKIIIOYACTCs B JaHHON pabodel IporpaMme.



MECTO YYEBHOI'O NPEAMETA B YYEGHOM IVIAHE

IIporpamma paccunrana Ha 70 4acos (2 yaca B genenmo). Jannas nporpamma
KOHKPETU3UPYeT COJIepiKaHue CTaH/iapra, Jla€T paclpe/iesieHne y4eOHBIX YacoB 110
paszieNiaM Kypcea, [OC/e[0BaTeIbHOCTb U3y YeHMs TeM 1 Pas/IelioB ¢ yuEToM
MEKIIPEJIMETHBIX U TIPEAMETHBIX CBSI3eH, JIOrHKHM y4eOHOro nporuecca, Bo3pacTHBIX
0coOeHHOCTe! yJallmuxcsi.

VYEBHO-TEMATHYEKUU IIJIAH

Ne Ha3BaHue TemMbl Kosanuecrso | [Ipakrudeckue | Kourpoibhbie
TeMBbl 4acoB paboThbI paboThl
BBejenue. OOmas | 8
XapaKTepUCTHKa
XMMUYECKUX DJIEMEHTOB U
XUMHYECKHUX peaxLui.

[lepuojueckuii 3aKOH U
[Tepuoguueckass cucrema
XUMHYECKUX  DJIEMEHTOB

JI..Menpeneesa
118 MeTannsl 19 Nel-3 Nel
2 Hemertasibl 30 Ne4-6 No2
3 O60061eHre 3HaHWK 110 | 9

XUMHH 32 KypC OCHOBHOH

IITKOJIbI.

PesepBHOE BpeMs] 2

HUrtoro 68 6 2

COJAEPKAHUE NPOI'PAMMBbI
9 kaace (2 4 B HeJEeN0, BCero 68 4, U3 HUX 29 — Pe3epBHOE BpeMs)

Beegenne. O0masi XapakTepUCTHKA XHMHYECKHX 3JEMEHTOB H XHMHYECKHX
peaknuii. Ilepumognyecknii 3aKOH M NEpPHOJMYECKAsl CHCTEMA XHMHYECKHX
saementoB I.U.Menaejieena.

(8 yacos)

XapakTepyCTHKa DJIEMEHTa [0 ero IOJIOKCHUIO B [lepuoauueckoit cucreme
xumuueckux anementos M. M. MenpaeneeBa. CBoMCTBa OKCUIOB, KHACIIOT, OCHOBaHUU U
coleii B CBETe TEOPHMH  IJIEKTPOJIUTHYECKOW AUCCOLMALMH W OKHCICHHA-
BOCCTAHOBJICHHSL.

[oHsiTHE O TIepPeXOHBIX dyeMeHTax. AM(OTEPHOCTh. ['eHeTHICCKHH Psi/l IEPEXOHOTO
DJIEMEHTA.

Ilepromuyeckuit 3akoH M Ilepuopnyeckas cucTeMa XUMHYECKHX SJICMCHTOB ] e
MenzeneeBa. Xumudeckas OpraHu3alks KMBOW ¥ HEXHUBOU IPUPOJIbL. XUMUYECKUH
COCTaB fpa, MAHTHM M 3eMHOH KOpbl. XHUMHYECKHE DJIEMEHTbl B KJICTKaX JKHUBbBIX
opranu3mMoB. Makpo- 1 MUKPO3JIEMEHTHI.



O6o6mienne CBEACHUM O XHMMHUYeckux peakuusix. Kiaccupukanus XuUMHYECKUX
peaKiyii 110 PasjIMuHbIM [[PU3HAKAM: «4KCIIO U COCTAB Pearupylonux 1 00pasyroImxcs
BEILIECTB», «TEIIOBOM >(P(eKT, «HalpaBlIeHHe», «U3MEHEHUe CTENeHEeH OKHUCICHMs
3NEMEHTOB, O00pasylOLIMX Ppeardpylolde BellecTBay, «(asay», «HUCIONb30BaHHE
KaTajau3aropar.

[ToHsTHE O CKOpPOCTH XWUMHYeCKOM peakuuy. PakTopbl, BIHUSIOLME Ha CKOPOCTh
XUMUUecKknX peakuuit. Katanusatops! U kaTanu3. MHruOuTopbl. AHTHOKCH/IAHTBI.
Jlemoncrpauun. Pasnmuunsie popmsl tabnuupl [l M. Menneneesa. Mojenn atomMoB
3JIeMeHTOB 1—3-r0 1epro108. Mojiesib CTpOeHHMS 3eMHOT0 11apa (II0Nepey bl paspes).
3aBUCUMOCTh CKOPOCTH XMMWUYECKOW peaklud OT IPUPOABI pearupyrouyx BeELIECTB.
3aBUCUMOCTh CKOPOCTH XHMHUYECKOM peaklUud OT KOHILEHTpalMKu pearnpyromux
BEIIECTB.  3aBUCHUMOCTH  CKOPOCTH  XMMHYECKOM  peakiuu  OoT  IUlomanu
CONPUKOCHOBEHHsI PEarupyIOLIMX BEIeCTB («KMIISIIUMA CII0I).

3aBUCUMOCTh CKOPOCTH XWMHYECKOW peakUuud OT TeMIepaTypbl pearpyromux
BEIeCTB. | OMOreHHBIM M TreTeporeHHbId KaTanusbl. PepMeHTaTHBHBIM KaTalus.
WNurubuposanue.

JlaGopaTopubie ONbITHI.

1. ITomydyenue ruipoKcHia HUHKA U HCCIICI0BAaHUE €ro CBOMCTB.

2. MogenupoBanye 1octpoenus [lepuo/iuueckoil CHcTeMbl XUMUYECKUX IIEMEHTOB 1.
N. Menpeneesa.

3. 3amelneHue KkKeae30M Meau B pactBope cylib(ara meau (II).

4. 3aBHCUMOCTH CKOPOCTH XHMHUYECKOHM peaklMy OT MPUPOJbI pearupylomux BeliecTs
Ha [pUMepe B3auMOJICHCTBHS KUCJIOT C MeTajlJlaMHu.

5. 3aBUCHMOCTH CKOPOCTH XMMHYECKOH peakiuy OT KOHLEHTPalMW peardpyromiux
BEIIECTB HA TNpUMEpe B3aUMOJEHCTBHS LHWHKA C COJIAHOM KHCIIOTOW pa3iudHOM
KOHIEHTPALIUH.

6. 3aBMCHMOCTH CKOPOCTH XMMHYECKOW peakldd OT IUIOL@Jnd CONPHUKOCHOBEHHS
pearupyrommx BEeLECTB.

7. MoieTupOBaHUe «KHUIISLIEro CIOs.

8. 3aBHCHMOCTH CKOPOCTM XHMMWYECKOH peakiMh OT TemIlepaTypbl pearupyromnx
BeLIECTB Ha IMpumMepe B3aumozeiicTsust okcnna menu (II) ¢ pacTBOpoM CepHOH KUCIIOTHI
pa3IMYHOM TeMIepaTyphbl.

9. Pasznoskenue mepoKcuia BOJOPoOJa ¢ MOMOIIbIO OKCUA MapraHuia (IV) u xaranassl.
10. ObnapyxeHne KaTajia3bl B HEKOTOPBIX MHUIIEBBIX MPOIYKTaX.

11. UarubupoBaHre B3aUMOIEHCTBHS KUCIOT ¢ MeTaJJIaMH YPOTPOIIHHOM.
IIpemeTHbIE Pe3ybTaThl 00y4eHus!

Yyamuiicst J0JKEH ymemo:

(1 [lucnonb30BaTh MPH XapaKTePUCTUKE NPEBPalleHUi BEIECTB MOHATHA: «XUMUYECKas
peaKlus», «PEeaKlyd COCJUHEHHUS», «PEaKUHUh PpasoKEHUN», «PeaKuruu oOMeHay,
«peaKkUyy 3aMELICHUs», «PEeaKkUUy HEeHTpajn3alnum», «IK30TCPMHUYECKHE PEaKIumn»,
«IHJIOTEPMUYECKHE PEAKLUKU», «00paTUMble pEakIum», «HEOOpAaTUMbIE PEAKIUW,
KOKHUCIUTEIIBHO-BOCCTAHOBUTE/IbHBIE peakLumny, «rOMOT'€HHbIE peakuum»,
«reTeporeHHble  peakLuM»,  «KaTaluTHYeCKHe  peakUuum»,  «HEKaTATUTHYCCKHC
PeakKIMmy», «TerioBodl >(QQeKT XMUMHYECKOH peakiuu», «CKOPOCTh XMMHYECKOH
peaxiumn», «KaTajau3aTop;

[][]xapakTepu30BaTh XUMUYECKHE DJIEMEHTHI 1-3-r0 NepuonoB IO MX IOJIOXKEHUIO B
Ilepropuueckoil cucreme Xumudeckux sinementos [l.- M. Menzeneesa: XUMUYECKHH




3HaK, MOPSAKOBBIM HOMep, TepHoJ, Tpynmna, MOATPyINIa, OTHOCHTE/IbHas aTOMHasd
Macca, CTpoeHHe artoma(3apsi S/ipa, YMC/IO NMPOTOHOB M HEHTPOHOB B S/IPE, obmee
YUCII0 NEKTPOHOB, paclpeleseHue DJIEKTPOHOB IO OJJIEKTPOHHBIM CJIOAM, IPOCTOC
BelIeCTBO, popMyJia, Ha3BaHUE U THII

BBICIIIErO OKCHJA MW TIHJAPOKCHJA, JIETy4ero BOJIOPOJHOIO  COC/HHCHHA (st
HEeMEeTaJlJIOB));

[(JxapakTepu3oBaTh oOlLMe XHMHYeCKHe CBOHWCTBA amM(pOTEpPHBIX OKCHIOB ¥
T'UJIPOKCHIOB;

[ (JNpUBOJUTE HPUMEPbl PEaKiyii, IOJTBEP)K/IAIONMX XUMUYECKHE CBOHCTBA
amM(OTepHBIX OKCHUJIOB ¥ THAPOKCH/IOB;

[10gaBaTh XapaKTEPUCTHKY XHMHUYECKMX PEaKUHi [0 HYHCIY M COCTaBy HMCXOAHBIX
BEIIECTB M IPOJYKTOB peaKiuy; TerioBoMy 3(QQeKry; HalpaBIeHUIO IPOTEKAHMUS
peaKIiy; HM3MEHEHHIO CTEeleHel OKHMCJICHHMsI DIIEMEHTOB; arperaTHoMy COCTOSHHMIO
UCXOIHBIX BEIIECTB; YYACTUIO KaTaau3aTopa,

[106BICHATS ¥ TIPUBOAMTL NPUMEPHI BIHMSHUS HEKOTOPBIX (akto poB (mpuposa
peardpyiollix  BeIIeCTB, KOHIEHTpalks BEIIeCTB, JIABJICHHE, TEMIICPATypa,
KaTAIN3aTop, TOBEPXHOCTh CONPUKOCHOBEHHs PeardpylolliX BELIeCTB) HAa CKOPOCTh
XUMUYECKUX PEaKLni;

[1[1Ha00/1aTh M OIMCHIBATH YPAaBHEHMs PeaKiMii MeEX/ly BeleCTBaMH C IOMOIIbIO
eCTECTBEHHOI'0 (PYCCKOIO MM POJIHOIO) SI3bIKA U sI3bIKA XMMUH;

[ [JmpoBOAMTH ONBITHI, [MOATBEPKAAIOUIME XHMHYECKUE CBOMCTBA aM(OTEPHBIX
OKCHIOB ¥ THAPOKCHIOB; 3aBHCHMOCTE CKOPOCTH XMMHUYECKOH PEakluu OT pasiuIHBIX
dakTopoB (IIpUpOAa pearupyrolMx BeUIECTB, KOHLEHTpallMs BELIECTB, /aBJICHUC,
TeMIieparypa, KaTajlu3aTop, NOBEPXHOCTh CONPUKOCHOBEHHMS PEArnpyroLrx BELIECTB).
MertanpeamMeTrHble pe3y/ibTaThbl 00yYeHHust

Yyatuics 10JKeH ymems:

O ConpeaensiTh 1elib yueOHOH JIesTelIbHOCTU C [IOMOIUBIO YUHUTEJIs U CAMOCTOATE/IBHO,
MCKATh CPEJICTBA ee OCYIIeCTBIEHHs, paboTas IO ILIaHy, CBEPSTh CBOM NGHCTBHSA C
HeNbI0 M NpH HEOOXOAMMOCTH HCIpPAaBIAThL OWMOKM C MOMOIIBIO y4UTels H
CaMOCTOSITEJIbHO;

(1] cocTaBisiTh aHHOTALMIO TEKCTA,

[[Jco3aaBaTh MOJEIH C BBLIIEJICHHEM CYIIECTBEHHBIX XapaKTepHCTHK OOBeKTa H
MpeACTaBJIeHHEeM HX B MPOCTPAHCTBEHHO-TpaUyYecKoOd HIH 3HaKOBO-CHMBOJIMYECKOH
dopme;

(] CJonpeaensiTe BUAbl KinaccupuKamnuy (€CTeCTBEHHYIO U MCKYCCTBEHHYIO);

(1] oCcyeCTBIATh MPSIMOE JIEIYKTUBHOC JI0Ka3aTeILCTBO.

TEMA 1. MeraJjubi (19 uacos)

[Monoxenue merayioB B IlepuoamMyeckoil cucTeMe XUMHUYECKUX DJIEMEHTOB ) O
Menzeneesa. Merajyinueckasi KpUCTaUIMYECKass pelieTka W MEeTajuIiyecKast
XUMHUecKast cBsizb. OOIme (usnueckue cBoiicTa MeTaunos. CriaBbl, KX CBOHCTBA H
3HauyeHre. XMMUYECKHe CBOWCTBA METAIIOB KaK BOCCTAHOBUTEJIEH, @ TaK)Ke B CBETE MX
[OJIOYKEHUS B DIEKTPOXMMHUUECKOM Psiy HampshkeHui MetamioB. Kopposus MeTauioB
1 crioco6bl 6ops6BI ¢ Hell. MeTaiuist B mpupoae. Obme criocobs! UX MONyYeHHs.
O6masi XapakTepHCTHKA IeJ0YHBIX MeTajuloB. Merauibl B IPUPOJIE. OO1ue
criocobbl ux mnonydenws. Crpoenue aromos. lllenounbie MeTalbl — TPOCTBIC
BelecTBa. BakHelIe CoOeMHEHHUs LEJ0YHbIX METAJIOB — OKCHUJBI, THAPOKCHABL U



comu (X7OpuAbl, KapOoHathl, Cyib(arhl, HATPATHI), WX CBOMCTBA M NPUMCHEHHC B
HapoiHOM Xo3stiictBe. Kanulinbie y100peHHusL.

OGuasi XapaKTepHcTHKA djemenToB raasuoii moarpynnst II rpynner. Ctpoenue
atomoB. IllenoyHO3eMebHBIC METajlbl —  TPOCTBIC  BCIICCTBA. Baxuenmue
COE/IMHEHHUs WIEJIOYHO- 3E€MEJIbHBIX METAJNIOB — OKCH/Ibl, THJIAPOKCH/IBI H COJIH
(x70pu/ibl, KapOOHATHI, HUTPATHI, Cynb(athl, Gocharsr), HX CBOHCTBA U MPUMEHEHUE B
HapOJHOM XO3sIMCTBE.

Amomunnii. Crpoenne aroma, (U3MYECKHE W XMMUYECKHE CBOWCTBA IPOCTOrO
BenectBa. COeMHEHUS aTIOMMHUSL — OKCHJI U THJIPOKCHJI, UX aM(DOTEPHBIN XapakTep.
BakHeiiue conu amoMuHus. [[ppuMeHeHre anloMUHHUS U €ro COeIMHEHUN.

Keneszo. Crpoenue aroma, Gpu3ndeckue U XUMHYECKHE CBOMCTBA MPOCTOTO BEILECTBA.
[enerndeckue psabl Fe2+ u Fe3+. Baxueiiue conu xejesa. 3Ha4eHUe KKelie3a U ero
COEIMHEHUH JUTsl IPUPOABI M HAPOJHOTO XO35HMCTBA.

HNemoncrpanuu. OGpasibl MENOUYHBIX ¥ IIEIOYHO3EMENbHBIX MeTaiuios. OOpasLpl
criaBoB. BzamMojeifcTBue HATpusi, JIATHS W Kajublus ¢ BOJOH. B3aumoneicraue
HATpWsi M MarHus ¢ KHUCJIopojaoM. BsaumojeiicrBue MeTajuloB € HEMETAJUIaMH.
I[Tonydenue ruapoxcunos xenesa (11) u

(ILI).

JlaGopaTopHbIie ONBITHI.

12. B3aumojielicTBUe pacTBOPOB KUCJIOT U COJIEH ¢ MEeTaJljlaMHu.

13. O3HakoMJIeHHE C py/laMu XKeJie3a.

14. OxpammBanue TiaMeHy COJISIMU IIeJIOYHBIX METaJJIOB.

15.B3auMojieicTBHE KaIbIUsl C BOJIOH.

16. ITony4yeHue ruipoOKCUA KaJIbIKs ¥ UCCIIE0BAHUE €0 CBOMCTB.

17. Tonyuenue ruipokcuia allOMUHNSA U UCCIICJOBAaHUE €ro CBOMCTB.

18. B3aumojielicTBHE KeJjle3a ¢ COJITHOM KHUCIIOTOM.

19. IMonyuenue ruapokeusios xeinesa (11) u (I1T) 1 u3yvenue ux CBOUCTB.
IlpakTuueckne padorsl. 1. Pelienne skcrnepdMeHTAIbHBIX 3a/1a4 HA PAClO3HABAHKE U
MOJy9YeHHEe COCAMHCHHUHI METaJIJIOB.

IIpeameTHBIE Pe3yabTATHI 00y4YeHHsI

Yyamuiics 10JDKEH ymemo:

[1[]UCronp30BaTh IPH XapaKTEpPUCTHKE METAUIOB M MX COCTUHCHHH IOHSATHS:
«MEeTaJIIbI», «psin AKTUBHOCTH METaIlJIOBY, «IIIeJIOYHBIE MeTaJlIbI»,
«ILIEJIOUHO3EMeJIbHbIE METALIb), KCII0JIH30BaATh UX IIPH XapaKTepUCTUKE METAJIIOB,
[][JraBaTh XapaKTEPUCTHKY XUMHUYECKUX JJIEMEHTOB-METAJIOB (ILEIOYHBIX METalIOB,
MarHusi, Kauplys, aTIOMHHHMS, Kele3a) 1Mo uxX nosokenuio B Ileproanyeckoit cucreme
xumuyeckux sjtementoB JI. M. Menjeneesa (XuMUYeCKHi 3HAK, IOPAAKOBBIA HOME,
mepy o1, TPYINa, HOArpYIINa, OTHOCHTEIbHAs aTOMHAs Macca, CTpOeHHe aToMa (3apsn
SIIpa, YKCJIO TIPOTOHOB ¥ HEMTPOHOB B spe, 00LIee YHUCIIO SICKTPOHOB, paclpeneieHne
NEKTPOHOB M0 3JIEKTPOHHBIM CIOSIM), TIPOCTOE BELIECTBO, (opMyJia, Ha3BaHUE U THII
BBICILIEI'0 OKCHJIa U FHJIPOKCH/IA);

[1[]Ha3bIBATH COEIMHEHMS] METAJUIOB U COCTABIIATH UX (DOPMYJIBI [10 HA3BAHUIO;

[] [lxapakTepu3oBath CTpoeHue, obiie QU3MIecKue U XUMUIECKHe CBOMCTBA IPOCTBIX
BeLIECTB-METalIOB;

(][] 0BBACHATH 3aBHCHMOCTh CBOMCTB (MM IIPEACKa3bIBaTh CBOWCTBA) XMMUYECKHUX
5]1EMEHTOB-METAJIOB (paauyc, METAUIMYECKHUE CBOMCTBA JJIEMEHTOB, OKUCIIMTE/IBHO-
BOCCTAHOBHTEJBLHBIC CBOMCTBA SIEMEHTOB) M 00pasyeMblX MMM — COCIAMHEHHH



(KMCTIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHAOB M TUIPOKCHJIOB, OKHCIMTEILHO-
BOCCTAHOBMTEJILHBIE CBOMCTBA) OT nojiovkeHus B [leprojuueckoi cucreMe XUMHIECKHX
snemenToB J1. 1. Meneneesa;

[ JonuceIBaTh OOIME XMMHYECKHE CBOMCTBA METAIOB C IMOMOLIBIO €CTCCTBEHHOIO
(pycCKOIro MM POJIHOIO) SI3bIKA 1 513bIKA XUMHH,

[1C]coCTaBNATh MOJIEKY/SIPHBIE YPAaBHEHHUs PEaklii, XapakTepU3yoMHUX XUMHYCCKUE
CBOMCTBA META/UIOB M WX COEAWHEHHM, a TaK)Ke DJIEKTPOHHBIE ypaBHCHHs IIPOIECCCOB
OKUCJICHUSI-BOCCTAHOBJICHHS, ypaBHEHHS IEKTPONIUTHYECKON  JIUCCOLIMALINH;
MOJIEKyJIIpHBIE, IOJIHbIE W COKPAIEHHbIe MOHHBIE YPABHEHHSI peaklUd ¢ y4acTHEM
9JIEKTPOJIUTOB,;

[JJycraHaBiuBaTh NPUUYHMHHO-CIEJICTBEHHBIC CBSI3M MEXIy CTPOCHHEM aToOMa,
XMMUUYECKON CBSI3bIO, TUIIOM KPHCTAJUIMYECKOM PElIeTKH METAJUIOB U UX COeJMHEHUH,
UX 00IWUMH PU3UIECKUMU U XUMUYECKUMH CBOHCTBAMM;

(][ JonuchIBaTh XMMHUYECKHE CBOMCTBA IUEIOYHBIX MU IIEJOYHO3EMEeJIbHBIX METaJIOB, a
TAKOKe ANTIOMHHMS U JKejie3a U UX COeJUHEHHUM ¢ MOMOIIBIO eCTeCTBEHHOro (PyccKoro
WM POJIHOIO) U SI3bIKA XUMHUH;

[1[IBBIMONHATb, HAOMIOAATH ¥  OMNKUCBIBATH  XMMMYECKHH  OKCIEPUMEHT  II0
pacno3HaBAHUIO BaXKHEHIINX KATHOHOB METaJlJIOB, THAPOKCHI-MOHOB;

[] [I9KCIIepUMEHTAJIBHO MCCJIE/[0BATh CBOMCTBA METAIOB M MX COCJMHEHMH, PEIIaTh
JKCIIepUMEHTANIbHBIE 33J1a4U 110 TeMe «MeTauib;

(] [JonuchiBaTh XAMHUYECKHH HKCIEPUMEHT C [TOMOILBIO €CTECTBEHHOTO (PyCCKOro WM
POJHOIO) sI3bIKA U A3BIKA XUMHUU;

[1[JnpoBOAMTH pacyeTbl [0 XUMUYECKMM (opMysiaM M ypaBHEHHAM peaKLui,
MPOTEKAIOLIUX C y4aCTHeM METaJlJIOB ¥ MX COe/[MHEHNUH;

(1 obpamarsest ¢ 1abopaTopHbIM 000pYI0BAHMEM U HarpeBaTeIbHBIMH npubopamu B
COOTBETCTBMH C NPABUJIAMH TeXHUKHM 0€3011aCHOCTH;

(mabmojarh 3a CBOMCTBAMM METAJUIOB W KX COCJMHEHWH U  SIBJICHUAMH,
MPOUCXOAALMMH C HUMH,

[ [ OnMChIBATh XUMHYECKHH IKCIIEPUMEHT C MOMOIIBIO €CTECTBEH HOro (PYCCKOro WiH
POJIHOI'0) sI3bIKA U SI3bIKa XUMUHU;

[J[JaenaTh BBIBOJIBI 1O PE3yJIbTaTaM IPOBE/IEHHOI0 SKCIIEPUMEHTA.

MertanpejMeTHbIe Pe3yJbTaTbl 00y YeHHs]

Yyamuicst A0IDKEH ymens.

C[0paGorars IO COCTABJIEHHOMY IUIaHy, WCIONb3Ys Hapsay C OCHOBHBIMH H
JIOTOJIHUTE/bHBIE CPecTBa (CIPABOYHYIO JIUTEPATypy, CJIOXKHbIE NPUOOPBI, CPeACTBa
UKT);

(¢ noMOLIBI y4HTeNst oTOMparh JUlsl pelleHHs y4eOHBIX 3aJjad HeoO0XOauMble
CIIOBAPH, SHIMKIIONEAUH, CIIPABOYHHUKH, DJICKTPOHHBIE TUCKH,;

(1] conocTaBiIsATh ¥ OTOMPATh UH(POPMALIMIO, TOTYYCHHYIO U3 Pa3IMIHbIX HCTOYHHKOB
(cioBapH, 3HUMKIIONEIUH, CIIPABOYHUKH, SJICKTPOHHBIC JAUCKH, CETh Wurepuer);

[ CnpejcraBisth WHGOpMAIMIO B BUjle Tabiull, CXeM, ONOPHOIO KOHCIICKTa, B TOM
yrcsie ¢ npumenenueM cpencts MKT;

[ [JohopMIIATh CBOM MBICIIU B YCTHOH M MUCBMEHHOM PEUH C y4ETOM CBOMX y4eOHBIX U
JKU3HEHHBIX peueBbIX CUTyalluii, B TOM uuciie ¢ npumenenuem cpeacts MKT;

Ll [JcocTaBiisITh peLEeH3MI0 Ha TEKCT;

[ JocyliecTBIsATh JOKA3aTeJIbCTBO OT IIPOTUBHOIO,



[ Compenensith, HCXOHsl W3 ydeOHOHW 3ajauyd, HEOOXOIAMMOCTH HCIOJIB30BAHMS
HaOJIIOJIEHUsI WJTU DKCIIEPUMEHTA.

TEMA 2. Hemetasuibi (30 yacos)

OGmasi xapakTepuCTHKa HeMeTaioB: mnojoxkeHue B Ilepuomuueckoit cucreme
xumuueckux ojementos JI. WM. MenyeneeBa, 0COOEHHOCTH CTPOEHHS aTOMOB,
snekTpoorpunarensHocts (D0O)  kak  Mepa  «HemeramnmuHocTH», pag  O0.
Kpucraminyeckoe CTpOGHHE HEMETalJIoB — IPOCThIX BELIECTB. AJUIOTPOIIHSL.
dusnveckue cBoiicTBa HeMeTaUIOB. OTHOCUTENBHOCTH IMOHATHH «META» |
«HEMeTaJu.

Boaopoa. [Tonoxxenue Bomopona B [lepuoauueckoil cucreMe XUMHYECKHUX JIEMEHTOB
JI. . Menpeneena. Crpoenue aromMa U MOJICKyJbl. DU3HYECKHE W XHMHYECKHE
CBOMCTBA BOJIOPO/Ia, €ro NMoJly4eHHe U IPHUMEHEHHE.

Boma. Ctpoenre mosexynsl. BogoposnHas xumuueckas CBsidb. DU3HUYECKUE CBOUCTBA
BOJIBI.

AnoManuu cBoMcTB BOABL. ['mapoduibheie u ruapodobuble BemecTBa. XUMUYECKHE
cBoiicTBa BoBl. KpyroBopor Bojisl B ipupoie. Bogoourcrka. Aspanus Bo/ibl. beiToBbIe
¢GunpTpbl. MuHepaibHble BOAblL. JlucTWIUIMpOBaHHas BOAa, €€ IIONy4YeHHe U
NpUMEeHEHHE.

O6mas xapakrepucruka rajoredoB. Crpoenue aromos. [IpocThie BeriecrBa u
OCHOBHBIE COEJIMHEHMs I'aJIOreHOB, UX cBoiicrsa. Kparkue cBejeHus o xjope, Opome,
¢brope u iioze. IIpuMeHeHue rajJOreHOB U UX COEAMHEHUH B HAPOJHOM XO3SHCTBE.
Cepa. Ctpoenne aToMma, aJuIOTPOIMs, CBOWCTBA M NMpPUMCHEHHE POMOMYECKOW CEpBl.
Oxcuytpt cepsl (IV) u (VI), ux noixydenue, cBoiicrsa u npuMmeHenue. CepHasi KUCJIOTA U
ee COJIM, UX MPUMEHEHHE B HapOJHOM Xo3sicTBe. [Ipon3BOACTBO CEPHON KHCIOTHI.
Asor. CrpoeHue aromMa ¥ MOJIEKYJBI, CBOMCTBAa IPOCTOrO BeUIECTBA. AMMHAK,
CTpOEHHE, CBOWCTBA, MoJiydeHHe U npumeHeHue. Conu aMMOHHs, MX CBOWCTBA U
npumenenne. Oxcuyp! azora (11) u (IV). A3zorHas kucioTa, €€ CBOWCTBA U IPUMEHEHHE.
HuTtpaTbl 1 HUTPUTHL, IPoGIIeMa UX COAEPIKAHUS B CEIBCKOXO3IUCTBEHHON MPOTYKIHH.
A30THBIC YHOOPEHHUSL.

®ochop. Ctpoenune aroma, ayioTpolus, CBoicTBa Gesoro u kpacHoro docdopa, ux
npumenenne. OcHoBHbIe coeaunerus: okeun (ocedopa (V) u oprodochopHas KUCIOTa,
dbocdatsl. Docdopubie y100peHHs.

Yraepoa. Crpoenne aroma, QUIOTPOIHs, CBOWCTBA MOAM(DUKALMK, NPUMEHEHHE.
Oxeuppr yruepoza (II ) m (IV), ux csoiicrsa u npumeHeHue. KapOoHaThl: KalbLUT,
coJia, MoTall, UX 3Ha4eHue B IPUPOJIE U HKUZHU YeIOBEKa.

Kpemunii. CTpoeHre aTomMa, KpUCTAJUIMYECKUI KPEMHHUH, ero CBOMCTBA U IPUMEHEHHUE.
Oxcupn  kpemuuss (IV), ero npupojsble pasHoBuaHOCTH. CuiMKaThl. 3HAYEHUE
COeJIMHEHMH KpPEeMHHUsI B JKMBOM M HeXuBo mnpupoze. lloHsATHe O CHIMKATHOM
[IPOMBIIIIJICHHOCTH.

Hemoncrpauuu. OOpasupl rajgoreHoB — TMPOCTBIX BellecTB. BzanmonercrBue
rajJoreHoB C HaTpueM, ¢ alloMUHHeM. BpirecHeHue xjopoMm Opoma uiM ioja u3
pacTBOPOB UX cojieil. B3aumoznencTBre cepbl ¢ METaNIaMH, BOAOPOAOM U KUCIIOPOJIOM.
B3aumoelicTBUe KOHLCHTPUPOBAHHOM a30THOW KHCIOTBI ¢ Meabio. [lormomenune
yrjieM pacTBOPEHHBIX BEIeCTB WM ra30B. BoccTaHOBIEHHE MEJIM M3 €€ OKCHJIA yITIeM.
OGpasipl MPUPOAHBIX COEOUHEHHH XJopa, cepbl, (ocdopa, yriaepoaa, KpeMHHUSL.
OGpasibl BaKHENIIUX [JIsi HAPOJAHOIO X03siiicTBa Cynb(aToB, HUTPATOB, KAPOOHATOB,
docdaros. OOpasiibl cTeka, KEpaMUKH, LIEMEHTA.



JlaGopaTopHbie ONBITHI.

20. [Tony4yeHnue 1 pacrio3HaBaHue BOJIOPOJIa.

21. UccnienqoBaHue MOBEPXHOCTHOIO HATSIKEHHUSI BOBI.

22. PacTBopeHHe NepMaHraHaTa Kajus WM MEIHOTO Kyropoca B BOJE.

23. lujparanust 06e3BoskeHHOro cyibdara meju (II).

24. I3roToBjI€HUE TUIICOBOrO OTIIEYaTKAa.

25. O3HaKkomIIeHHEe ¢ KOJUIeKIrel ObITOBBIX (PUIBTPOB.

26. O3HaKOMIJIEHUE C COCTAaBOM MHUHEPAILHON BOJIBL.

27. KauecTBeHHasl peakiiysi Ha rajoreHu/1-MOHBI.

28. ITonyuenue 1 pacrio3HaBaHWe KUCIOpPOa.

29. 'openue cepbl Ha BO3J/IyXe U B KHCIIOPOJIE.

30. CoiicTBa pa3z0aBiieHHON CEpHON KHUCJIOTHI.

31. 3yueHue CBOKCTB aMMHaKa.

32. Pacnio3HaBaHue COJed aMMOHHSI.

33.CBoticTBa pa3daBiIeHHON a30THON KACIIOTHI.

34. B3aumoJielcTBIE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI ¢ MEJIBIO.

35. 'openue ¢ocdopa HA BO3AYXE U B KHCIOPOJIE.

36. PacniosnaBanue (ocgaTos.

37. I'opeHue yriist B KUCIIOPOJIE.

38. [TosryyeHue yroJibHOM KUCIIOThI U U3YyYEHHUE €€ CBOMCTB.

39. Ilepexon kapOOHATOB & rUAPOKAPOOHATEI.

40. Paznoxenue ruapokapOoHaTa HaTpHsl.

41. IlosiyueHne KpeMHEBOI KUCIIOThI U U3yUEeHHE €€ CBOWCTB.

IIpakruyeckue paGorbl. 2. Pemenwe OSKCIIEpUMEHTANBHBIX 3a4a4 IO  TeMe
«[Toarpynmna ramoreHoB». 3. PelieHue OSKCIEPUMEHTATBHBIX 33Ja4 II0  TeMe
«IToprpymia kuciiopojar. 4. Ionyuenue, codrpanue U pacrio3HaBaHUe ra3oB.
IIpeameTHbie pe3yibTaTbl 00y4YeHHsT

Yyauuiicst JOJKEH ymems:

O Jucrnonp30BaTh IIPH  XapakTEepUCTHKE METAUIOB M HMX COCAWHCHHMH IOHSATHS:
«HEMETAJLIbl», «IaJIOTeHb», «AJUIOTPOIIHBIC BHJIOM3MEHEHHs», «KECTKOCTh BOJIBIY,
«BpEMEHHasi KeCTKOCTh BOJBI», «IIOCTOSHHAS )KECTKOCTh BOIbDY, «OOIIast KECTKOCTh
BOJIBI;

[0paBaTh  XapaKTEPUCTHKY XHMHUYECKHX  OJIEMEHTOB-HEMETauloB  (BOZOpoOna,
raJIoreHoOB, KUCIIOpOJIa, cepsl, a3ora, (gocdopa, yrieposa, KpeMHUS) [0 UX MOJI0KEHUIO
B [lepuonnueckoii cucreme xumuueckux dementos JI. Y. Menzeneesa (XUMHYECKUH
3HAK, IOPSJAKOBBI HOMEp, I[epHOJ, TpyIIa, MOATPYIa, OTHOCHTENbHAs aTOMHas
Macca, CTpoeHHe atoma (3apsl sijipa, YMCIIO HPOTOHOB M HEHTPOHOB B szipe, obuiee
YMCIIO DNIEKTPOHOB, pACIpe/ie/ieHHe DIIEKTPOHOB IO JJIEKTPOHHBIM CIIOSIM), TPOCTOE
BelecTBo, (GopMylia, HA3BAHWE W THI BBICLIErO OKCHJA M TMAPOKCHIA, (popMmyna H
XapaxkTep JIETY49ero BOJOPOJAHOTO COSIMHEHHMS);

[1Ha3bIBATH COEJIMHEHUS] HEMETAJUIOB M COCTABISITE UX (POPMYJIBI 10 HA3BAHMUIO;
[][JxapakTepu3oBaTh CTpOeHHUE, 00LMe PU3NUECKHe U XMMUYECKHE CBOMCTBA MPOCTBIX
BCIIECTB HEMETaJlJIOB;

(1 [JoOBACHATh 3aBHCUMOCTb CBOMCTB (WJIH IIPEJCKa3bIBaTh CBOMCTBA) XHMHYCCKHUX
3JIEMEHTOB-HEMETANIOB  (pajuyc,  HeMeTaJUIAYeCKWe  CBOWMCTBA  DJICMEHTOB,
OKHCIIUTEIbHO-BOCCTAHOBHUTENLHEIE CBOMCTBA 9JIEMEHTOB) U 00pasyeMblX HMH
coelMHEHUN (KHUCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHIAOB M T'MIPOKCHIOB,



JIETYYUX BOJOPOJHBIX COCAMHEHHH, OKHCIUTELHO-BOCCTAHOBUTENBHbBIE CBOMCTBA) OT
nosioxkenus B [lepuojinyeckoii cucreme xumudeckux aneMenToB 1. 1. Menzieneena;

[ [JonuceiBaTh 00LIMEe XUMUYECKHE CBOMCTBA HEMETAJUIOB C ITOMOIIBIO €CTECTBEHHOIO
(pyccko-

'O WM POJIHOIO) SI3bIKA U sI3bIKA XUMUU;

[JJcocTaBiIsATh MOJIEKYJISIpHbIE ypaBHEHHS peaklui, XapaKTepU3yIOLIUX XHMHUYECKHe
CBOMCTBA HEMETAVIOB U UX COCAMHEHUH, a TaKKe JIEKTPOHHBIE YPAaBHEHHUs IIPOLIECCOB
OKHUCJICHUSI-BOCCTAHOBIICHHUS, ypaBHEHHUs]  3JIEKTPOJIHTHYECKOM IUCCOLMALIM;
MOJIEKYJISIDHBIE, TIOJIHBIE M COKpAllleHHble WOHHbIE YPaBHEHHsl PEaKIUHd C y4acTHeM
JJEKTPOJIUTOB,

CJycTaHaBiIMBaTh TNPUUYMHHO-CIEACTBEHHLIC CBSI3M MEXJy CTpPOCHHEM aToMma,
XHMHYECKOW CBSI3bIO, THUIIOM KPUCTAJNIMYECKOH pEHIeTKH HeMeTaulIoB M HUX
COEIMHEHMH, UX O0LIKUMH (PU3MYECKUMU U XUMHUYECKUMH CBOMCTBAMM,

[ JonuchIBaTh XMMHYECKHUE CBOMCTBA BOAOPOJA, rajJoreHoB, KUCI0PO/a, Cephl, a3oTa,
docdopa, rpaduTa, anmaza, KpeMHHs U HX COCAMHEHHH C MOMOLIBIO €CTECTBEHHOIO
(pyccKOro MM poJHOI0) sA3bIKa U sI3bIKa XUMUH;

(JJonuchIBaTh  CIOCOOBI  yCTpaHEHMsl  JKECTKOCTH  BOJAbI ¥ BBINOJHATH
COOTBETCTBYIOIIUN UM XUMUUYCCKUN DKCIIEPUMEHT;

[][IBBINOJIHATE, HAOMIOJATH M ONMChIBATH  XMMHYECKHMH  OKCIIEPUMEHT 110
PACIO3HABAHUIO MOHOB BOJIOPOJia M aMMOHHSL, Cyibdar-, kapboHar-, cuimkar-, pocdar-
, XJI0pu-, OpOMHU/I-, HOAHI-UOHOB;

[] [J9KCIepUMEHTAILHO MCCIIE0BaTh CBOMCTBA METAIOB W MX COCAMHEHHMH, perarh
3KCIIepUMEHTalIbHbIE 3a/1a4u 110 Teme «Hemeramibsm;

0 (JomuchiBaTh XUMHYECKUM DKCIIEPUMEHT C IMOMOILIBIO €CTECTBEHHOrO (PyCCKOro Wil
POIHOIO) sA3bIKA U SI3bIKA XUMHUH;

[ CJo6paiarhest ¢ jabopaTopHbiM 000py/I0BaHMEM U HarpeBaTellbHbIMK IpUOOpamMu B
COOTBETCTBMM C IIpaBMJaMHM TeXHMKH Oe30lacHOCTH; HaOJI0NaTh 3a CBOMCTBaMH
HEMETAJIJIOB M UX COEIMHEeHUN U SIBIICHUSIMH, ITIPOUCXOJISIIIIAMHU C HUMU;

[0 menaTh BBIBOJBI IO pe3ysbTaTaM [IPOBEJCHHOI0 9KCIIEPUMEHTA.

[ [JnpoBOAMTH pacuyerbl 1[0 XHUMHYeCKMM (opMysaM M YPaBHEHHSIM peaKiui,
MPOTEKAIOIINX C yUaCTHEM HEMETAJJIOB ¥ UX COeIUHEHHH.

MeTanpeameTHble pe3yJibTaTbl 00y4eHust

Yyaumicst J0JDKEH ymeniol

[1[Joprann3oBbiBaTh yueOHOe B3ammojielicTBue B rpyrnne (pacrnpeielisite Ppoiiy,
JOTOBapUBATHLCS APYT C APYTOM U T. [1.);

[ COnpeasuaeTs (IIPOrHO3UPOBATE) MOCIIEACTBHS KOJIEKTUBHBIX PELICHHH;

[ [JnoHMMaTh NPUYMHBI CBOEro Heycliexa M HaXOJUTh CIOCOOBI BBIXOJA M3 OITOU
CUTYaLWH,;

OB jpuanore ¢ y4yuTelleM YYUTBHCS BbIpabaThBaTh KPUTECPHHM OLCHKH M ONPEACATH
CTeNneHb YCIEHIHOCTH BBIMOJHEHHUsT CBOCH paboThl ¥ pabOThl BCEX, HCXOAs U3
UMEIOIIMXCSl KPUTEPUEB, COBEPIIEHCTBOBATE KPUTEPUH OLCHKHU M I10JIb30BATHCA UMHU B
X0/le OLIEHKU U CaMOOLICHKH;

[JJorcrauBaTh CBOIO TOYKY 3pEHUs, apIyMEHTUPYSI €€;

[l [ moATBEpIK/1aTh apryMeHThl (haKTaMu;

U LJKpUTHYHO OTHOCUTBLCSI K CBOEMY MHEHHUIO;

[ Ceaywarh ApYruX, NbITaThCs NMPUHUMATH JPYTYIO TOYKY 3peHHMs, ObITh IOTOBBIM
M3MEHUTH CBOIO TOUKY 3pCHHUS;



Cl00cocraBnsTh pedepar 1o onpeaeseHHoi Gopme;

LIl ocymecTBisiTh KOCBEHHOE pa3/ieUTeIbHOE JI0Ka3aTelbCTBO;

OOomnpenensars, wucxoas wu3 y4deOHOM 3azaud, HEOOXOAMMOCTb HCIOJIb30BAHUS
HaOIIOIeHUS UITH

IKCIIEPUMEHTA.

TEMA 3. O600menne 3HAHUH M0 XHMHH 32 KypPC OCHOBHOH 1IKO0JIbI. (9 4acoB)
[Tepuonuueckuii 3akoH u [lepuomguueckas cucrema xumuueckux snementoB [l W.
Menneneesa. Pu3nuecKuil CMBICI ITOPSAKOBOIO HOMEpA JIEMEHTa, HOMEPOB IepHoza U
rpymibl. 3aKOHOMEPHOCTHM H3MEHEHMsI CBOMCTB DJIEMEHTOB U HX COCJMHEHHH B
nepuojiax M Trpynnax B CBeTe MPEACTaBICHHH O CTPOGHHUHM aTOMOB 3JIEMEHTOB.
3nauenne llepuopmveckoro 3akoHa. Buasl XUMUYECKMX CBS3€d M THIIBI
KPUCTAUIMYECKUX  pelleToK. DB3aumMocBsizsb CTpO€HMsI W CBOMCTB  BEIECTB.
Krnaccupukanuss XMMUUYECKUX peakluil 1Mo pa3iu4yHbIM IPU3HAKaM (YUCIO U COCTaB
pearupyromux 1 o0pa3yloluxcs BellecTB; HalMuue IpaHulibl paszena (as; TerjaoBoi
3QQeKT; HU3MEHEeHHe CTeleHeHd OKHCIICHHS aTOMOB; HCIIOJB30BaHUE KaTalN3aTopa;
HarnpasiieHue nporekanusi) CKOpocTh XMMUYECKUX peakluii U (PaKTOpsl, BIUSIOIIME Ha
Hee. OOpaTUMOCTh XUMHUYECKHX Ppeakiuil U Ccrocodbl CMELIEHUs XUMHYECKOIro
paBHOBecusl. IlpocTbie M cioHbIe BelecTBa. Mertamuibl ¥ HeMeTaulbl. 1'eHeTnyeckue
psiibl  MeTajula, HeMeraiula M 1epexopHoro wmeraiia. OKCUABL M THIPOKCH/IbI
(ocHOBaHUS, KUCIIOTHI, aMpOTepHble I'MJIpoKcu/ibl), Coim, UX cocTaB, KilacCu(UKaLus 1
00ILMe XMMUYECKHE CBOMCTBA B CBETE TEOPUH DIIEKTPOIUTHYECKOM IUCCOLUALIVH.
JINUHOCTHBIE PE3YJIBTATHI OBYUYEHUS

Yyamuics: qoKeH:

C03Hame v noHumams: OCHOBHBIE HCTOpPUYECKHE COOBITHSI, CBA3aHHBIE C Pa3BUTHEM
XUMHM M OOILIEeCTBa; JIOCTHXKEHMUSI B 00JIaCTH XUMHUU U KyJIbTYPHBIE Tpajuiuu (B
YaCTHOCTH, HAy4YHble TPAJMIIMK) CBOEH CTpaHbl; OOIEMUPOBBIE JIOCTHIKEHUs B 00s1acTH
XMUMHHU; OCHOBHBIE MPUHLMIIBI U [IpaBUjia OTHOLUEHHUS! K NPUPOJE; OCHOBBI 370POBOIO
oOpaza JKH3HM M 3J0poBbecOeperalonMx TEeXHOJOTWH; IpaBuiia IIOBEICHHS B
Yype3BBIYAHHBIX CHUTYyallMsiX, CBSI3aHHBIX C BO3/EHCTBMEM pa3JIMYHbIX BEIECTB;
OCHOBHbI€ IIpaBa U 00s3aHHOCTH IpayKAaHWHA (B TOM YHCIIe Y4alllerocs), CBA3aHHBIE C
JHUYHOCTHBIM, MPO(ECCHOHANBHBIM M JKU3HEHHBIM CaMOOIIpEeJICHUEM; COLUAIbHYIO
3HAYUMOCTD U COJleprKaHue pogeccuil, CBsI3aHHbIX ¢ XUMHEH;

U Clucnovimoigams. 49yBCTBO T'OPJOCTH 38 POCCUUCKYIO XUMHUYECKYIO HAYyKy U YBa)KeHHE
K UCTOPHM €€ Pa3BUTHUSI, YBOKEHUE U NMPUHSATUE NOCTH)KEHUHA XMMHUHU B MUPE; IIOOOBb K
MpUpPOZE;

yBaXKEHME K OKPYKalOIIUM (y4YalUMCsl, YYUTENsIM, POJUTENsIM WU JIp.) — YMETb
CIyLIaTh W CIBILIATH MApTHEpa, NMpU3HABaTh [PaBO Ka)KJ0ro Ha cOOCTBEHHOE MHEHHE,
NPUHUMATH PEIICHHs] C YYEeTOM IO3UIUN BCEeX yYaCTHUKOB; YyBCTBO IPEKPACHOIO U
3CTETUYECKUX YyBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BELIECTB M WX NpEBpallCHUN;
caMOyBa)KEHHE U HIMOLIMOHAJILHO-TIOJIOKUTEIILHOE OTHOLIEHHE K cede;

[l Cnpusnasame: TEHHOCTH 3I0pPOBbs (CBOEro M IPYrMX IIOfAeH); HeoOXOAMMOCTb
CaMOBBIPaYKEHHsI, CaMOpeaIu3alliy, COLMAILHOTO NPU3HAHHKS,

[0ocosnaéams.: TOTOBHOCTH (MJIM HEMOTOBHOCTb) K CaMOCTOSATEJIBHBIM IIOCTYIIKAM H
NeMCTBUSIM, OTBETCTBEHHOCTh 3@ HMX PE3YJIbTaThl; FOTOBHOCTb (MJIM HErOTOBHOCTB)
OTKPBITO BBIPA@XKaTh U OTCTaUBATh CBOIO MO3ULUIO U KPUTUYHO OTHOCHUTHCS K CBOHUM
MOCTYIIKaM;



[ Onposensime:  DKOIOTMYECKOE — CO3HaHWE, JNOOPOXKENIaTeNIbHOCTh, [0BEpHe |
BHUMATENBHOCTh K JIOJSIM, TOTOBHOCTH K COTPYIAHHYECTBY M Jpyxk0e, OKa3aHWIO
[IOMOILM TeM, KTO B Hel Hyxnuaercs; 0000LIeHHbIH, YCTOHYMBBIA U M30MpaTesbHbIM
TI03HABATEILHLIA HMHTEpeC, WHHULUATUBY M JIIOOO3HATEJIbHOCTL B H3Y4YCHHM MHpa
BEILIleCTB M PEaKIMif; lejieyCTpeMIEHHOCTh M HACTOHYMBOCTh B JIOCTH)KCHHMH ILieJIeH,
FOTOBHOCTh K IPEOJOJIEHUIO TPyAHOCTeH; YOeXKIEHHOCTh B BO3MOXKHOCTH IO3HAHMUS
MPUPOALI, HEOOXOAMMOCTH pPa3yMHOTO MCIONB30BAHMS JOCTHKCHHH HAayKH H
TEXHOJIOTHH 15 pa3BUTHS OOIIECTBA;

Clymemsp: yCTaHABIMBATH CBSI3b MEXKJLY LIEJIBIO U3YYCHUS XUMHUH U TEM, JIJIs Yero oHa
ocyiiecTBisiercss  (MOTHBAaMH);  BBINOJNHATH  KOPPUTHPYIOLIYXO  CaMOOUEHKY,
3aKJIIOYAIOLLYIOCST B KOHTPOJE 3@ IIPOLECCOM H3yYeHHMss XHMHH U BHECCHHH
HEOOXO/IMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX TaraM U cliocobam M3yudeHus Kypea
XMMHH; BBIIOJIHATH PETPOCHEKTUBHYIO CAaMOOLIEHKY, 3aK/IIOYalOUIyIoCs B OLEHKE
nporecca U pe3yibraTa U3yueHHs Kypca XMMHUH OCHOBHOM LIKOJIbI, [10/IBE/ICHHH UTOrOB
Ha OCHOBE COOTHECEHHs ILeJed U  pe3ylbTaToB; CTPOUTbL JKM3HCHHBIE U
npoecCHOHAIbHbIE IUIAHBI C Y4Ye€TOM KOHKPETHBIX COLMAJIbHO-UCTOPUYECKHX,
OJUTHYECKUX M DKOHOMHYECKHX YCJIOBHif; OCO3HABaTb COOCTBEHHbIE LEHHOCTU U
COOTBETCTBME WX NPHHHMAEMBbIM B JKU3HHW PELICHHSAM, BECTH [UAJIOr HA OCHOBE
PABHONPABHBIX OTHOLLIEHUM ¥ B3aHMHOI'O YBa)KeHHsl; BBIJICJISATh HPABCTBEHHBIH aCIeKT
TIOBEJIEHUSI ¥ COOTHOCHUTE MOCTYITKU (CBOM U JIPYTHX JIIOJIeH) U COOBITHS C IIPHHSATHIMU
STMYECKHMH HOpPMaMH; B [peenax CBOMX BO3MOXKHOCTEH TNPOTHBOACHCTBOBATH
JNEHCTBUSIM U BIUSIHUSM,

NPeJICTABJISIOUIUM YIPO3Y JKU3HMU, 3/I0POBBIO U G€3011aCHOCTH JIMYHOCTH U OOIIECTB.
PesepBHoe Bpemsi —2u.

TPEBOBAHUSI K YPOBHIO IOAIOTOBKH BbIIIYCKHUKOB.

BbINYCKHHK HAYYHUTCS

* ONUCHIBATh CBOMCTBA TBEPIBIX, MKHUJIKUX, TIa3000pasHbIX BELIECTB, BBIACISSL HX
CYLLUECTBEHHbIE IIPU3HAKH;

* XapaKTepU30BaTh BEIECTBA 10 COCTaBy, CTPOCHUIO W CBOWCTBAM, yCTaHABIMBATh
IPUYMHHO-CJIEICTBEHHBIE CBA3M MEX/y JaHHBIMM XapaKTepUCTUKAMH BEIIECTBa;

* DACKPBIBATH CMBIC/I OCHOBHBIX XHMHYECKUX [OHITHH «aToOM», «MOJIEKYJay,
«XUMMYECKHUH 3JIEMEHT», KIIPOCTOE BEIIECTBOY, «CIOKHOE BELIECTBO», «BATICHTHOCTHY,
MCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMHUH;

* u300paxkarh COCTAB INPOCTEHMIIMX BEIIECTB C ITIOMOIIBIO XHMHYECKUX (GOpMyI H
CYIIHOCTh XUMHUYECKHUX PeaKini ¢ MOMOLIBIO XMMUYECKUX yPaBHEHHUH;

* BHIYKMCIISATH OTHOCHTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, a TaKkKe
MACCOBYIO JIOJIIO XUMUYECKOTO DJIEMEHTA B COSMHEHHUSX /ISl OLCHKH MX MPaKTHYeCKOH
3HAaYUMOCTH;

* CPaBHUBATH IO COCTABY OKCH/IbI, OCHOBaHHS, KUCIIOTEI, COJIN;

* KJIACCU(DUIIUPOBATH OKCH/Ibl U OCHOBAHMS 110 CBOMCTBAM, KUCJIOTBI U COJIH 11O COCTaBY;
* [10JIL30BAThCSA J1A0OPATOPHBIM 000PYI0BaHHEM M XUMHUYECKOM MOCYI0i;

* IPOBOJUTH HECIIOXKHBIE XMMUYECKHE OIBITH U HAOIOACHHUS 34 H3MEHCHHSIMU CBOHCTB
BEI[ECTB B IIPOLECCE MX NpeBpalleHui; co0lo/aTh IpaBuia TeXHUKH 0e3011aCHOCTH
[PH [POBEIeHUK HAOJIIO/IEHNH 1 OIIBITOB,;




* paziyarth SKCIEPUMEHTAILHO KHUCIOTBI M IIEN0YHM, MONb3YACh HHIAUKATOPaMU;
0CO3HaBaTh HEOOX0AUMOCTh cOOJIOJeHUsT Mep Oe3onmacHOCTM IpU OOpaleHHH C
KHACJIOTaMU 1 LLeJI0YaMH.

* pacKpbIBaTh CMBICI Neproandeckoro 3akona . M. Menaeneesa;

* OIMCBIBATH M XapakTepuzoBaTh TabiHyHyI0 (OpMYy 1EPUOJMYECKON CHCTEMBI
XUMHYECKHUX DJIEMEHTOB;

* XapaKTepu30BaTh COCTAaB ATOMHBIX sJIep M paclpelelieHHe 4YhCclia JIEKTPOHOB I10
JIEKTPOHHBIM ~ CJIOSIM ~ aTOMOB ~ XMMMYECKHX  JJIEMEHTOB  MaJIbIX  IEPHUO/IOB
MEPUOJIMYECKON CUCTEMBI, @ TAKKe KaJIUsl U KaJlbIs;

* pa3nuyuarth BUABI XMMHYECKOM CBSI3U: MOHHYIO, KOBAJICHTHYIO IIOJSPHYIO,
KOBAJCHTHYIO HETIOJISIPHYIO U METANINYECKYIO;

* y300paxkaTh JEKTPOHHO-HOHHBIE (GOpMYIibl BelllecTB, 00pa30BaHHbIX XUMUYECKUMHU
CBA3SMH Pa3HOIO BUJA;

* BBISIBJISITh 3aBUCHMMOCTb CBOWMCTB BEIIECTB OT CTPOEHHSI HMX KPHUCTAIUIMYECKUX
PeIIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKUX;

* XapaKTepu30BaTh XMMUYECKHE DJIEMEHTbl U MX COEJIMHEHMs] Ha OCHOBE IIOJIOXKEHUSsI
3JIEMEHTOB B NIEPUOAMUECKON cUcTeMe U 0OCOOEHHOCTEH CTPOEHHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33pCHUYCCKOE 3HAYEHHE MEePUOAMYECKOro 3aKOHa.
¥ [EepPUOJINYECKON cucTembl Xxumuueckux siiementos JI. M. Menjeneesa; * 00bACHITH
CYTh XUMMYECKHUX ITPOLIECCOB U UX IPUHIMIIUATIBHOE OTIMYNE OT (PU3UYECKHX;

* Ha3bIBATh MMPU3HAKHU U YCJIOBHUS MPOTEKAHUSI XUMHYECKUX PeaKLIUi;

* YyCTAHABJIMBATH MPHHAICKHOCTh XMMHUUECKOW peakUuu K OmpeenéHHOMY THUILY I10
OJIHOMY M3 KJIaCCU(PUKALMOHHBIX IIPU3HAKOB: 1) 110 4YMCIy M COCTaBy HCXOJHBIX
BEILIECTB M MPOAYKTOB peakiuu (peakiuu COCJAMHEHHS, Pa3JI0OKEHMs, 3aMeLICHHUs U
oOMeHa); 2) 1Mo BBIACICHHUIO WIIM MOTJIOIICHHUIO TEIUIOTH! (peakLUy SK30TepPMUYECKHE H
HJI0TepMUYEcKre); 3) [0 U3MEHEHHUIO CTEIeHEH OKMCJIEHHUS XMMHYECKHMX 3JIEMEHTOB
(peakiy OKHCIIUTEIBHO-BOCCTAHOBUTE/IbHBIE); 4) 110 00paTUMOCTH Npolecca (peakiuu
o0paTumMble U HeoOpaTUMBbIe);

* COCTABJISATh YPABHEHHS JICKTPOIUTHYCCKON AUCCOLMALMN KUCIIOT, LIEI0YeH, COJIeH;
IOJIHbIE W COKpallléHHbIe MOHHBIE YpaBHEHMsI peakluid oOMeHa; ypaBHEHM:
OKHUCJTUTEIbHO-BOCCTAHOBUTENILHBIX PEeaKIUii;

* IPOTHO3MPOBAThL IMPOJYKTHl XHUMHUYECKHX peakuud 1o Qopmynam/Ha3BaHKUIM
MCXOOHBIX BEIIECTB; OIpeIessiTh HCXOJHbIe BellecTBa IO (opMysiaM/Ha3BaHUIM
IIPOJIYKTOB PeaKiuu;

* COCTABJSITh  YpPaBHEHUsl  peaklui, COOTBETCTBYIOLIMX  IIOCIIEIOBATEIbHOCTH
(«Lernovkey) rnpeBpalieHuii HeOPraHMIECKUX BEIIECTB pa3IMYHbIX KIIacCoB;

* BBISIBJIATH B IIPOIIECCE DKCIIEPUMEHTA [PU3HAKH, CBH/ICTEILCTBYIOLIME O IPOTEKaHUU
XUMHUYECKON peaKkuny;

* IPUTOTOBJISITH PACTBOPEI C OMPEICIEHHON MAaCCOBOM 0JIeH paCTBOPEHHOIO BEILIECTBA,
* OMPEJECIISTL XapaKkTep Cpe/ibl BOAHLIX PacTBOPOB KUCIIOT W LICJIOYEH M0 U3MEHEHHIO
OKpacKu MHJIMKaTOPOB;

* IPOBO/IUTH KAYECTBEHHbIE peaKLUHu, TOATBEPX/Ialol1e Hajlnyue B BOJIHBIX pacTBOpax
BELIECTB OTJAEIBHBIX HOHOB

* OIIPE/CIISATh IPUHA/IJICKHOCTh HEOPraHMYECKUX BEUIECTB K OJHOMY M3 H3YYCHHBIX
KJIACCOB/TPYIIIT: METaUIbl 1 HEMEeTaJlJ1bl, OKCH/Ibl, OCHOBAHUS, KUCJIOTEI, COJIH,

* COCTaBISATH (POPMYJIbl BEILIECTB 110 MX HA3BAHUSIM;

* OIpEeAeNsITh BAJICHTHOCTh U CTEIIeHb OKUCIICHHS JIEMEHTOB B BEIIECTBAX;



* COCTABIATL (POPMYJIbI HEOPraHMYECKUX COCAMHEHUH [0 BAJIEHTHOCTSIM U CTEIICHSIM
OKHMCJIEHHSI DJIEMEHTOB, @ TAaK)Ke 3aps/[aM MOHOB, YKa3aHHbBIM B TaOJIMLE paCTBOPUMOCTH
KHCJIOT, OCHOBAHMUM U COJIEH;

* O0OBSICHATL 3AKOHOMEPHOCTH W3MEHEHHUs (HU3MYeCKHX M XHMMHUYECKMX CBOMCTB
NPOCTHIX BEIIECTB (METAIIOB ¥ HEMETAIIOB) U MX BBICHIMX OKCH/IOB, 00pa30BaHHBIX
9JIeMEHTaMH BTOPOI0 U TPEThero nepuoioB;

* Ha3pIBaTh OOIMEe XMMHU4YECKHWe CBOWCTBA, XapaKTepHble JUIsi TPYyIIl OKCHIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTepHbIE JUISl KaXJ0I'0 M3 KJIacCOB
HEOpraHU4eCKUX BEeLLECTB: KUCIOT, OCHOBAHUM, COJIEH;

* IPUBOJUTH IpPHUMEpPbl  peakUud, MNOATBEPKAAIOMMX XMMHYECKHE  CBOMCTBA
HEOpPraHWYeCKMX BEUIeCTB: OKCUOB, KMCIIOT, OCHOBAHWN U COJIEH;

* OIIpeJesIsiTh BELIECTBO-OKUCIUTENb U BEILECTBO-BOCCTAHOBHUTENL B OKHMCIUTEIBHO-
BOCCTaHOBUTEJILHBIX PeaKLMsIX;

* COCTABIISTH OKUCIUTEIBHO-BOCCTAHOBUTEIBHEIN Oaanc (1 U3yUYeHHBIX peakiiii) 1o
IIPe/JIOKEHHBIM CXeMaM peaKivii;

* IPOBOJUTH JIAOOPATOPHbBIE OMbITHI, IMOATBEPXKAAIOIIME XMMHYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPraHM4YeCKUX BEIIECTB;

BbINYyCKHHK NOJYYHT BO3MOMKHOCTD HAYYHTHCSI:

* 'paMOTHO 00palaThCsl C BellleCTBAMU B [IOBCEHEBHOM KU3HU,

* 0CO3HABATh HEOOXOMUMOCTh COOJIOACHUSI [PABHJI JKOJOTMYECKH O€3011acHOro
IIOBEJIEHUS! B OKpY Karoleil IIpUpOJIHOM Cpele;

* IOHUMaTh CMBICI ¥ HEOOXOAUMOCTh COONIOJEHHs NMPEeANUCaHUM, Npe/ularaéMbiX B
HHCTPYKLHUSX 110 UCIIOJIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMHH U AP.;

* UCIIOJIL30BaTh INPUOOPETEHHbIE KJIIOYEBbIE KOMIIETEHTHOCTH IIPH  BBIIOJIHEHHH
KCCIIE0BATENIbCKMX IIPOEKTOB [0 HM3YYEHHIO CBOWMCTB, CIIOCOOOB IIOJIyYeHHUS M
pacro3HaBaHus BELLECTB;

* pa3BUBATh KOMMYHHKATHBHYIO KOMIIETCHTHOCTb, MHCIIOJIB3Ysl CPEACTBA YCTHOH M
[IMCbMEHHOW KOMMYHHKAIMK NPy paboTe ¢ TeKCTaMu y4uyeOHMKa M JIONOJHUTEILHOM
JIATEPATypPOH, CIPaBOYHBIMU TaOIMLIAMH, IPOSIBISATH FOTOBHOCTh K YBAKEHHIO MHOMN
TOYKH 3pEHUs IpU 00CYIKICHUH pe3yJIbTaTOB BBIIIOTHEHHOH paboTEI;

* 00BEKTUBHO OLICHUBATL MH(POPMAIMIO O BEIIEeCTBAX M XMUMHYECKHX IIpolieccax,
KPUTHYECKH OTHOCHUTBCS K [1CEBJOHAYYHOM MH(OPMALIUU, HEA0OPOCOBECTHON peKIlame,
Kacarollencst UCIOIb30BaHUs PA3IMYHbIX BELIECTB.

* 0CO3HABATH 3HAYEHHUE TEOPETHUYCCKUX 3HAHUM JUIs TPAKTUYECKOH IESATEIbHOCTH
yesIoBeKa;

* OIIUCBHIBATh W3y4YeHHbIEe OOBEKTbl KaK CHUCTEMBI, IPUMEHsS JIOTHKY CHCTEMHOIO
aHaJIn3a;

* IPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTAX IEPHOAUYECKON CHCTEMBI XHMHYECKHX
3JIEMEHTOB JUIsl OOBSICHEHHUSI U TIPEJIBUJICHUS] CBOMCTB KOHKPETHBIX BEIIECTB,;

* pa3BUBATH MH(POPMALMOHHYIO KOMIIETEHTHOCTD IOCPEACTBOM yTrilyOieHus 3HaHUH 00
HCTOPUHM CTAHOBJICHUSI XMMHUYECKOM HayKu, €€ OCHOBHBIX INMOHATHMH, IEPUOJUIECKOTO
3aKOHa Kak OJIHOIO M3 Ba)XXHEWIIMX 3aKOHOB IIPUPOJIbI, @ TaKXKe O COBPEMEHHBIX
JOCTHIKEHUAX HAYKU U TEXHUKH.

* COCTABJISITH MOJIEKYJISIDHBIE U [OJIHbIEe MOHHBIE YpaBHEHUs 110 COKPAIIEHHBIM HOHHBIM
ypaBHEHHUSIM;




* IPDUBOJUTEL TIPUMEPBl PEAKIMH, MOATBEPIKAAIOUNX CYIIECTBOBAHHE B3aUMOCBS3H
MEX/1y OCHOBHBIMH KJIaCCaMKU HEOPraHUYECKUX BEIECTB;

* IPOTHO3UPOBATh Pe3yJIbTaThl BO3JEHCTBUS pa3iMYHbIX (AKTOPOB HA H3MEHEHHE
CKOPOCTH XMMHYECKON peaKIliu;

* IDOTHO3MPOBAaTh Pe3yJIbTaThbl BO3JEHCTBUS pa3IM4YHbIX (PAKTOPOB Ha CMELIEHHUE
XHMHYECKOr0 paBHOBECHSI.

* IPOrHO3MPOBATh XUMHUYECKHE CBOMCTBA BELECTB Ha OCHOBE UX COCTABA U CTPOCHHSI;

* IPOrHO3UPOBATh  CINOCOOHOCTH  BEIIECTBA  MPOSBIATL  OKHCIUTENbHBIE WA
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIeHEH OKHCIIEHHSI DIIEMEHTOB, BXOISIINX B
€ro COCTaB,;

* BBIABJIATDL CYIICCTBOBAHUC MCHETHYECKON B3aMMOCBSA3M MEX/Y BEIICCTBAMH B PSY:
IPOCTOE BEIIECTBO — OKCUJ| — UAPOKCH)I — COJIb;

* OPraHM30BbIBATh, IPOBOJUTL YYEHHUUYECKHE IPOEKThl [0 HCCIAEHOBAHUIO CBOMCTB
BELIECTB, MMEIOILUX BAXKHOE MPAKTHYECKOE 3HAYCHHE.

Onucanue y4e0HO-MeTOAHYECKOrO, MaTepHaIbHO-TeXHUYECKOro H
HH(popManHoHHOro obecnedyeHust 06pa3oBaTe/ILHOrO Mpolecca.

Hartypanbubie 06bexThl. HatypanbHbie 00beKThI, HCIONb3yeMble B 00yYeHHH XUMHH,
BKJIIOYAIOT B ce0s KOJUIEKLIMH MHHEPAJIOB W TOPHBIX I[OPOJ, METAIJIOB U CILIABOB,
MHHEpaJIbHBIX YJIOOpEHHH, ILIacTMacC, KaydyyKoB, BOJIOKOH M T. . O3HakoMmileHue
yJalmuxcss ¢ obpasuaMy HCXOIHBIX BEIIECTB, MOJYNPOAYKTOB M T'OTOBLIX W3/t
NIO3BOJISICT MOJIyYHUTh HArNIAHOE IpeJcTaBiIcHUe 00 3TUX Marepuaiax, UX BHEIIHEM
BU/Ie, & TAaKXKe O HEKOTOPBIX (U3UUECKUX CBOWCTBAX. 3HAYMTENIbHBIE Y4eOHO-ITO-
3HABATEJIbHBIE  BO3MOXXHOCTH  HMMEIOT  KOJUIEKLIMH, W3FOTOBJIEHHBIE  CaMHUMU
oOyuarommmucs. IpeameTs! Juist TAKUX KOJUIEKLHH COOUPAIOTCSI BO BpeMs 9KCKYpCHii 1
JIPYTHX BHEYPOUHBIX 3aHSITUH,

Kosiekiuy uerosb3yoTest TONBKO YISl O3HAKOMJIEHHUS! yJal[UXCsl ¢ BHEIIHUM BHJIOM U
(pusnMyecKkuMH CBOMCTBAMM H3ydaeMbIX BELIECTB M MarepuasnoB. Jisi INpoBeaeHus
XUMHUYECKHUX OIBITOB KOJUICKLMU UCTIONB30BATh HENb3S.

XuMu4eckue peakTHBbl H marepuaibl. OOpallleHHe €O MHOTMMHU BelECTBAMU
TpebyeT CTpPOroro coONIOeHUsI IpPaBUI TEXHWUKH O0€30MaCHOCTH, OCOOEHHO IIpH
BBLIOJIHEHWK  OIBITOB  CaMMMHM  ydauumucs. Bce — HeoOXomuMmble — Mepbl
NPEeOCTOPOIKHOCTH YKa3aHbl B COOTBETCTBYIOUIMX JOKYMEHTaX M HHCTPYKIHUAX, a
TaK)Ke B IIOCOOUSIX ISl YUUTENIeH XUMUH.

Haubosee yacto ucnonp3yemble peakTUBbI U MaTePHAIIbI:

1) mpocThle BelecTBa - MeJlb, HATPUM, KAIbLHH, ATIOMUHUAN, Mardui, )Keneso, LUHK,
cepa;

2) oxcunnl — meau (II), kanbuus, xenesa (111), maraus;

3) KHUCIIOTBI - cosiHas, cepHas, a30THasi;

4) ocHOBaHMs - THAPOKCHI HATpHsl, TMAPOKCH Kalbliusi, TUAPOKCHI Gapus, 25%-
HBIM BOJIHBIH PacTBOP aMMHUAKA;

5) conu - xaopuasl Hatpusi, meau (I1), sxenesa(Ill); HuTpaTel kanus, HaTpus, cepedpa;
cynegarel Menu(Il), sxemesa(Il), xemesa(lll), amomunms, aMMoHuUs, Kaaus, OpOMHU
HaTPUs;

6) opraHuYeckue COeJIMHEHUs - KpaxMaJl, MHULEPHH, YKCYCHas KUCJIOTa, METHIIOBBIH
OpaHKeBbIi, (peHoaransenH, 1akmyc.



Xumuueckasi 1adopaTopHasi OCy/a, annapaTbl H Npubopbl. XuMudeckas Iocyaa
[oJipasjie/isieTcss Ha JiB€ I[PYIIbl: JUIs  BBIIOJHEHUsI OIBITOB YYallUMHUCS U
JIEMOHCTPAUMOHHBIX OTBITOB.

ITpubopsl, anmaparsl ¥ yCTAHOBKH, MCIOJB3YEeMble HA YPOKaX XUMHH, MOAPA3ACIAIOT
Ha OCHOBE IIPOTEKAIOUIMX B HUX (PU3HUYECKUX U XMMHUYECKUX IPOLIECCOB C y4aCTHEM
BELIECTB, HAXOISLIMXCS B PAa3HBIX arperaTHhIX COCTOSIHUSX:

1) mnpubopsr must paboThl ¢ razamu - rojy4yeHue, coOUpaHHe, OYMUCTKA, CYIIKa,
IOTJIOLIEHHE Ta30B; peaKLUUy MEK 1y OTOKAMH I'a30B;

2) anmaparbl M [PpUOOPBI JUISl OIBITOB € JKMJIKUMU M TBEpPJbIMH BeLECTBAMH -
Meperonka, (pUIbTPOBAHUE, KPUCTAJUIN3ALMsI; MTPOBEJCHHE peaklUuid MEeXIy TBepIbIM
BELIECTBOM M JKUJKOCTBIO, KUJKOCTHIO M JKUJIKOCTBIO, TBEPABIMHU BELLICCTBAMH.

BHe 3101 kilaccu(puKaluu HaxXosTCsl JIBe IPyIiIibl y4eOHOM anmaparypsbl:

1). 1715 U3yYeHUs: TEOPETUUECKUX BOIPOCOB XUMUH - MILTIOCTPALUs 3aKOHA COXPaHEHHSI
MacChl BELIECTB, JAEMOHCTpPALUsl OJIEKTPONPOBOJHOCTH PaCTBOPOB, AEMOHCTpALIUs
JIBIDKCHUSI MOHOB B DJJICKTPUYECKOM TI0JI€; JUISI M3YyYEeHHUs] CKOPOCTH XUMHYECKOM
peakliy U XMMUYECKOI0 paBHOBECHSI;

2). AJsl WULUTIOCTPALMM XMMHYECKUX OCHOB 3aBOJCKHX CIIOCOOOB MOJyYEHHs] HEKOTOPBIX
BEIIECTB (CEpHOM KUCIIOTHI, aMMHUaKa U T. I1.).

BcenomorareiibHy1o poJib  UIpalOT M3MEpUTElIbHbIE M HarpeBaTelibHble MpPUOOpSI,
pasjIM4yHble NPUCIIOCOOIIEHUS JUIsl BHIIIOJIHEHHUS OIIBITOB.

Mopeau. OObexkTaMu MOJEIMPOBAHMS B XHUMHUHU SIBISIFOTCSL aTOMBI, MOJIEKYJIBI,
KPHUCTAJUIbI, 3aBOJICKUE anmnaparhl, a Taloke MPoUCXo/Isllue rpouecchl. B npenoaasanuu
XMMUM MCIIOJB3YIOTCSI MOJIeIM KPUCTAJUIMYECKMX pelIeToK ajmasa, rpadura, cepsl,
dochopa, oxcuna yraepona(lV), woma, xesnesa, menu, maruus. HaOGopel Mopenei
aTOMOB I COCTABJICHUSI IIAPOCTEPIKHEBLIX MOJENICH MOJICKYJl NpU HU3yHYCHHH
OpPraHUYECKOW XUMMUH.

YueOubie mnocoOusi Ha mneyarHo ocHoBe. B 1mporecce o00yueHuss XUMHUH
UCTIONB3YIOTCS CllelyIoLue TaOIKLlbl TOCTOSIHHOTO SKcnoHuposanus: «llepuonungeckas
cucreMa xumuueckux siementoB . WM. Menueneesa», «Tabnuua pacTBOpUMOCTH
KHCJIOT, OCHOBAHUH U COJlei», « DJIEKTPOXUMUYECKHUH psiJi HAIIPSDKEHUM METAIIIIOBY.
Jlnst opranuzauuu caMOCTOSITebHOM paboThl 00ydarolMXcs Ha ypoKax HCIOJB3YIOT
pa3zHooOpazHble TUAAKTHYECKUE MaTepUallbl: TeTpaad Ha eYaTHOH OCHOBE, KAPTOUKH C
3aJaHUSIMA ~ pa3HOW  CTENeHHM TPYAHOCTH Uil M3y4YeHUss HOBOIO Marepuasa,
CaMOIIPOBEPKH U KOHTPOJISI 3HAHUM ydalXCsl.

JKpaHHO-3BYKOBbIe cpeacTBa 00yueHHsl. DKPaHHO-3BYKOBbIE IOCOOUS HENSTCS Ha
Tpyu OOJbIlIME I'PyNIBl: CTaTUYHblE, KBa3UAMHAMHYHble U OuHaMU4Hble. CTaTHYHBIMH
9KPAHHO-3BYKOBBIMU CpeJicTBaMK OOYyYeHUs SIBJISIFOTCS JMa(puiIbMbl, JIMaIlO3UTHBBI
(coaizbl), elMHUYHBIE TpaHcrnapaHTbl st rpadomnpoekropa. Cepuu TpaHCHApaHTOB
O3BOJIIOT MMHUTHPOBATEL ABMIKEHHEC ITyTEM IIOCICAOBATCIBHOIO HAJOXKCHUS OIHOTO
TpaHClapaHTa Ha Apyrou. Takue cepuu OTHOCIT K KBa3UIAMHAMHYHBIM 3SKpPaHHBIM
OCOOHUsIM.

JIuHaMUYHBIMM ~ DKPAHHO-3BYKOBBIMH  IIOCOOMSIMU  SIBJISIIOTCSL  [IPOM3BE/ICHUS
KuHemartorpada: JOKyMEHTaJbHOT0, XpPOHUKAJIBHOrO, MyJIbTUIUIMKauoHHOro. K 310M
’Ke I'pyIIe OTHOCSITCSI 3KPaHHO-3BYKOBBbIE CpejicTBa O0y4eHHMsl, IS I[pe/bsBICHUS
MH()OpPMALIMK KOTOPBIX HEOOX01MMa KOMIIBIOTEpHAsI TeXHUKA.

Texunueckue cpeacrBa oOydenusi. lIpy KOMIJIEKCHOM HCIIOJIB30BAHUM CPEJICTB
o0ydeHusi Heu30eKEH BOMPOC O BO3MOYKHOCTH 3aMEHbl OJHOrO MOCOOHs APYIHM,



HalpuMep JEeMOHCTPALMOHHOIO WK J1abopaTOPHOrO OMbITa €ro H300paXkeHHeM Ha
skpane. Mudopmanusi, cojepikariascs B 9KpaHHOM I[10coOuM, MpejcTasiseT coOoM
JIMIIE  OTP@KEHHE peajbHOro MUpa, M [0ITOMY OHa JOJDKHa MMEThb OIopy B
4yBCTBEHHOM OIbITE O0y4arommxcsi. B nporuBHom cirydae (OpMUPYIOTCS HENPaBUIIb-
Hele W QopmaibHble 3HaHUs. OcoOEHHO oOmnacHoO (OPMHPOBAHME HNCKAKEHHBIX
IPOCTPAHCTBEHHO-BPEMEHHBIX MPEACTABICHHUH, TOCKOIbKY SKPAHHOE IIPOCTPAHCTBO U
BpeMsi 3HAYUTENIbHO OTJIMYAIOTCS OT PealbHOro MPOCTPAaHCTBA M BPEMEHH. DKpaHHOEe
noco0ue He MOKET 3aMeHUTH COO0H peanbHbI 0OOBEKT B IPOLIECCE €ro MO3HAHUA BBUAY
TOI'0, YTO He MOXKeT ObITh HCTOYHUKOM UyBCTBEHHOI'O OINbITa O CBOWCTBAX, CYNIECTBEH-
HBIX TPY U3yYEHUH XUMUH: L[BETE, 3araxe, KPUCTAUIMYECKOM CTPOEHMH | T. A. B 1o xe
BpeMsi [P HAJIMYMK Y YYaIMXCsl JOCTATOYHBIX 4yBCTBEHHBIX 3HAHHMH Ha HEKOTOPBIX
sranax o0ydeHus BOCIPOU3BE/IeHUEe XUMUYECKOT0 OIIbITa B 9KPAaHHOM I10COOMH MOXKET
OBITH OOJIEE 11es1ecO00pPa3HbIM, YEM €0 IMOBTOPHAs! JIEMOHCTPALIMSL.

[lianupyemsbie pe3ysibTaThbl H3yUeHHsl Y4eOHOI'0 npeamera.

B pe3synbrare u3yueHus XUMUM Ha 0a30BOM YPOBHE YUYE€HHUK JIOJDKEH

3HATH/IIOHUMATh:

®  XHMHMYECKYIO CUMBOJIMKY: 3HAKH XUMHUYECKUX DJIEMEHTOB, (POPMYJIbl XUMHYECKUX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX pPeaKIuii;

e  BaKHEHINIME XUMHUYECKHE I[IOHSTHS: BENIECTBO, XMMHYECKMH 3JIEMEHT, aToM,
MOJIEKYJIa, OTHOCHTEJIbHBbIE aTOMHasi W MOJIEKYyJIsipHas MacChl, HOH, aJUIOTPOIIHs,
M30TOMbI, XHUMHYECKasi CBSI3b, DJIEKTPOOTPULIATEIBHOCTh, BAJIEHTHOCTh, CTEIEHb
OKHCJICHUSI, MOJIb, MOJISIpHAsi Macca, MOJISIpHBIM O00BbeM, BEIIECTBA MOJIEKYJISPHOrO H
HEMOJIEKYJISIPHOTO CTPOCHUS, pacTBOPHI, JIEKTPOIIUT 51 HEDJICKTPOJINT,
SNIEKTPOJIUTHYECKAsl JUCCOLMALUS, OKMCIIMTE]Ib W BOCCTAHOBUTEJb, OKHCJIEHHE U
BOCCTAHOBJICHHE, TEIIOBOH »(p(eKT peakuuu, CKOPOCTb XHMHYECKOH peakIuH,
KaTajli3, XMMHYECKOe paBHOBECHE, YIJIEPOJHBIA CKeler, (yHKIMOHalbHAs IpyIa,
U30MepUsl, FOMOJIOTHSI;

®  OCHOBHBIC 3aKOHBI XMMHH: COXpaHEHHS! MAacChl BEILECTB, ITOCTOSHCTBA COCTaBa,
[IEPUOJINYECKUI 3aKOH;

®  OCHOBHBIE TEOPUM XUMHUU: XUMHUUECKON CBSI3H, HIEKTPOJIUTUUECKOM JUCCOLUALINH,
CTPOCHUSI OPraHUYECKUX COCAUHEHUH;

e  BaXKHeiIlIMe BelleCTBA M Marepuasbl: OCHOBHbIE METaJUlbl W CIUIABbI, CepHasl,
COJIsIHAsl, Q30THAsE ¥ YKCYCHAsl KUCIIOTBI; LIEJIOYH, aMMHaK, MUHEpaIbHble yI00peHus,
MeTaH, 9THJIeH, aleTHiIeH, OeH30J1, 3TaHOJ, JKUPBI, MblIA, TIIIOK03a, caxaposa, Kpaxmall,
KjieryaTka, OeJyKy, UCKYyCCTBEHHbBIE U CUHTETUYECKHE BOJIOKHA, Kay4yKH, IJ1aCTMacChl;
yMeThb:

e  Ha3bLIBATbL. 3HAKK XMMHUYECKMX DIJIEMEHTOB, H3y4YCHHBIC BelIeCTBa IO
«TPUBUAJILHOM» WJIM MEXJIyHAPO/HOM HOMEHKIIATYpE;

®  OonpeaessiThb: BAJCHTHOCTh M CTEMEHb OKUCICHUS XMUMHUYECKHUX DJIEMEHTOB, THII
XUMHYECKOW CBSI3M B COEIMHEHMUSIX, 3apsijl HOHaA, XapakTep Cpeibl B BOAHBIX pacTBOpax
HEOPraHMYeCKUX COEJMHEHUM, OKHUCIHUTEIh W BOCCTAHOBUTEIIb, IPUHAJICIKHOCTH
BEILECTB K pa3/IMuHbIM KJlacCaM OpraHMYeCKUX COeIUHEeHUMN;

®  XapaKTepH30BaTb. JJEMEHThl MaJbIX I[IEPUOJOB 110 MUX IIOJIOKEHHIO B
nepuoauyeckoir cucreme J1.M.Menjeneesa; o01ue XMMUYECKHE CBOMCTBA METAJLIOB,



HEMETAJIIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX M OPraHUYeCKHX COeIMHEHHII;
CTPOCHHE U XUMUYECKUE CBOMCTBA U3YYEHHBIX OPraHMYECKUX COEMHEHNUN;

° 00BSICHATD: 3aBUCUMOCTh CBOMCTB BEILECTB OT MX COCTaBa U CTPOCHHMST; TIPHPOLLY
XUMUYECKOH CBsi3W (MOHHOM, KOBAJGHTHOM, METAJUIMYECKOMN), 3aBUCUMOCTD CKOpOCTH
XUMUYECKOW peakUWd W IIOJIOKEHHMs XHUMHYECKOr0 paBHOBECHs OT paslIduHbIX
bakTopos;

o BBINOJIHATL  XMMHWYECKMHM OKCIIEPUMEHT [0 pacliO3HABAHMIO BaXKHEHUIINX
HEOpPraHMYeCKHX (KUCIIOPOJ, BOJAOPOJ, YIJIEKHCIIbI ra3, aMMHaK, pacTBOPbI KHUCIOT
IeNoYver, XJIOpua-, Cyiab(ar -, KapOOHAT-UOHbI, MOHbI AMMOHHS) U OpPraHUYECKHX
BEIIECTB,;

®  BBIYHCIATBL: MAaCCOBYIO JIOJII0 XMMHUYECKOro djieMeHTa 1o GopmyJsie CoeInHEHHs,
MacCoOBYIO JIOJIIO pacTBOPEHHOrO BEILECTBA B PACTBOPE, KOJIUYECTBO BEIIECTBA, 00BEM
WJIM Maccy peareHTOB WIIH MPOAYKTOB pPeaKItu.

®  NPOBOAMUTHL  CaMOCTOATENBbHBIA  IMOWUCK  XUMHUYECKOH  HMHpOpMAIHH ¢
UCIOJIb30BAHUEM  Pa3JIMYHBIX  MCTOYHHUKOB  (HAYYHO-TIOMYJISPHBIX  H3JIaHHH,
KOMIIBIOTEPHBIX 0a3 JaHHbIX, pecypcoB MHrTepHeTa); HMCIONB30BaTh KOMITBIOTEPHBIE
TEXHOJIOrMKH JUIss 00paboTkM M nepejlaud  XUMHYECKOH uHMOpMauMu U ee
peACTaBIeHUs B pa3iMuHbIX (hopmax;

° HCIOJIL30BATH NpPUOOpeTeHHbIe 3HAHHUSI M YMEHMsl B HPAKTHYECKOI
ACATEJbHOCTH U MOBCEAHEBHOMH JKU3HH [1JIsI:

®  OO0BACHEHHsS XWMHYCCKHX SBJICHUH, TNPOUCXOASIIMX B MpUpOAE, OBITY W Ha
IIPOU3BO/ICTBE;

®  omnpe/esieHUs BO3MOKHOCTH IIPOTEKAHUs XUMUYECKUX TPEeBPALLEeHUN B pa3IuIHbIX
YCIIOBUSX U OLICHKH UX IMOCJIE/ICTBUH;

®  DKOJIOTMYECKH IPAMOTHOIO MOBEACHUs B OKPYIKAIOIIeH cpejie;

®  OUEHKHM BJIMSHMSI XMMHUYECKOI'0 3arpsi3HeHMs] OKPYJKaloUled cpeiibl Ha OpraHu3M
4eJIOBEeKa U JIpyrue )KUBble OpraHu3Mbl;

e  0OesomacHOro OOpallleHWss ¢ TOPIOYUMU U TOKCUYHBIMH  BEIIECTBAMHU,
nabopaTopHBIM 000PYI0BAHHEM;

®  [IPUrOTOBJIEHHS PACTBOPOB 3aJaHHON KOHLEHTPALUU B OBITY M Ha MPOU3BOJICTBE;

®  KPUTHYECKOMN OIIEHKHM JIOCTOBEPHOCTH XMMH4YECKOW HMH(OpMAaIUH, MOCTYIArLIEH
U3 pa3HbIX UCTOYHUKOB.
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